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THE HUDSON RIVER. TUNNEL—NEW YORK END. 

The work of excavating the railway tunnel under the 
Hudson River between New York and Jersey City is going 
on rapidly and successfully. The working-on-the Jersey 
side proceeds in the manner heretofore described and illus- 
trated in this paper, both headings of the (double) tunnel 
having been advanced two or three hundred feet since. our 
last mention of the work. The headings are now about 
eight hundred feet from the entrance, the material to be 
pierced remaining the same—a more or less tenacious river 
silt. 

The sinking of the caisson on the New York side, at the 
foot of Morton street, is progressing satisfactorily. The 
caisson is now down nearly to its final position, the mode 
of working presenting no strikingly novel features, though 
there have been some changes in details, to adapt the pro- 
cesses employed on the other side of the river to the differ- 
ent material encountered here. On the Jersey side the 
earth, as our readers know, is a compact clay. On this side 
of the river the caisson has to be sunk through sand and 
gravel carrying small bowlders. The clay is puddled to a 
creamy consistency and forced to the surface by the pressure 
of air maintained in the tunnels, The sand, on the con- 
trary, is blown out dry, the coarser gravel and stones being 
hoisted out in buckets by a method to be described further 
on. 

A view of the outside of the caisson and 


its sur- 


roundings is shown in 
Fig. 1. The plan of the 
caisson is shown in Fig. 
4. It will be seen that 
this structure differs from 
the one used across the 
river, in that it is substan- 
tially a box with sloping 
sides,instead of being arch- 
ed in form; and the roof, 
which is strongly braced, 
carries a cribwork forty. 
four feet high, heavily 
weighted with brick to 
counteract the air pressure 
in the caisson. 

The dimensions of the 
caisson are: Bottom, 48 


NEW YORK, FEBRUARY 4, 


1882. 


[#3 .20 per Annum, 
[POSTAGE PREPAID.] 


feet by 29 feet 6 inches; top, 46 feet by 27 feet 6 inches; 
height, 26 feet. The interior spsce, 23 feet high, is divided 
by a floor, as shown in Fig. 2. The excavation is made in 
the lower space, the mixed sand and gravel being shoveled 
to the foot of the pipe shown on the left. The rush of air 
up the pipe carries all the finer material. The coarser stuff 
is raised to the floor above, shoveled into the cylindrical 
receptacle shown in the engraving, and then raised to the 
surface through a shaft at the top. 

When the door -leading into the caisson is open the air 
pressure keeps the door to the shaft firmly closed. When 
a sufficient amount of gravel and stones has been shoveled 
in,: the door (before which the workman stands in Fig. 2) is 
dosed, and the excess of airin the lock is allowed to escape 
through a valve into 
the shaft. When the 


the workmen. This lock is the one used on the Jersey side 
before the bulkheads were built in the tunnels, as illustrated 
in this paper some months ago. The entrance to the air lock 
is shown in Fig. 3. 

The working is carried on under an air pressure of 22 
pounds. The caisson is lighted by electric lamps, as the 
tunnels are at the other side of the river. Speaking of the 
conditions under which the work is carried on, the Engi- 
neer in charge, General Sooy Smith, lately said: ‘<It is high 
time that this enterprise should be understood by the public 
as being no more in the realms of experiment. Although 
we have been working on somewhat novel methods, we 
have sufficiently tested them to be assured of their success. 
The work is now as safely done as is possible for any sub. 


pressure is reduced. to 


that of the outer air the 
shaft door .opens, and 
the workmen proceed 
to hoist in buckets the 
material to be removed. 
This coarse material 
is used to fill in the 


cribwork over the cais- 


son. 

At the head of the 
ladder, in the upper 
right-hand corner of 
Fig. 2, is the passage 
to the air lock used by 


aqueous structure. We have thelargest wooden 
caisson ever used and it cost less money. We 
have long since demonstrated the practicabifity 
of the work, and can no longer be taken by sur- 
prise in any difficulty.” 

At the bottom of our illustration is a sectional 
drawing of the river and its bed, showing the 
line of the tunnel and the progress made; also 
the nature of the material. to be encountered. 
As the greatest depth of the river is near the 
New York shore, the grade at this end is steep. 
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CRIMINAL NEGLECT IN RAILWAY MANAGEMENT. 

On the evening of January 13, an Albany express train on 
the Hudson River Railroad, drawn by two locomotives and 
bound for New York, was stopped by an accidental or un- 
authorized application of the air brakes just after the train 
had passed a sharp curve and a deep rock cut near Spuyten 
Duyvil Station, at the upper end of New York Island. The 
rear of the arrested train was shortly after run into by a regu- 
lar train known as a Tarrytown special, also bound for New 
York. Therearcar of the express train was wrecked by 
the collision and quickly fired by an overturned stove. Seve- 
ral passengers were instantly killed, and others, caught and 
held by wreckage, were suffocated or burned alive. In all 


ventor of the drawing room cars which go by his name. 
A very careful investigation of the conditions and causes 


posed of civil and mechanical engineers, resulting in a ver- 
‘dict which is quite exceptional in its sweeping condemnation 
of the conduct of the trainmen and the managers of the road, 
who were individually held responsible for the loss of life 
through their criminal neglect of duty. ; 
Specially remarkable and encouraging are the findings of 
the jury relative to the culpability of the superintendent of 
| the road and the officers of the New York Central and Hud- 
son River Railroad Company: the former in neglecting to 
provide efficient safeguards against accident at a peculiarly 
dangerous part of the road; the latter in neglecting to pro- 
‘vide suitable implements for the rescue of passengers in 
danger, and proper means for extinguishing fires on the 
trains, and in not establishing the competency of their em- 
ployes by proper mental and physical examinations to test 
their qualifications for the responsible and critical’ duties 
/imposed upon them. 
‘‘ Ano, as a further expression of their opinion, the jury 
jaffirm that, with the experience of fifty years of railroad 
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‘car been of a safer sort. 


‘management, and with the appliances in general use for the 
: prevention of like disasters, there appears to be no _pallia- 
tion whatever for the criminal carelessness and disregard for 


2 ‘human life exhibited by the employes of the company. The 


conduct of these employes removed this calamity from the 
‘chapter of accidents, making the result of destructive agen- 
cies at work as much a certainty as the discharge of a piece 
| of artillery. The only surprise is that the slaughter was not 
greater. It could not well have been less.” 

; The evidence by which the justness of this verdict was 
‘supported and made imperative was not only overwhelming 
in its sufficiency, but it clearly indicated a general indiffer- 
ence to the safety of passengers on the part of the co iductor 
and the rear brakeman of the express train, and the super- 
intendent of the road, that is little less than appalling. 

It remains to be seen whether the action of the grand 
jury and the courts in criminal proceedings against the 
guilty parties will be such as to discourage similar miscon- 
‘duct and neglect of duty by railway officials and servants 
‘in the future. 

The safety of the arrested train in an unusually dangerous 
position devolved upona train man who could not read, and 
who testified that, out of forty-five or fifty similar stoppages 
of the train while he had been rear man, he had gone back 
to flag following trains not more than four or five times, and 
then without instruction from the conductor of the train. 
This time he did not go back, and the disaster was an im- 


mediate result. 


After the collision the loss of several lives might have 
been prevented had the train carried water buckets or other 
means of extinguishing fire, or axes to enable those unhurt 
to open the side of the burning car and release those who 
were wounded or caught in the wreckage. Or the fire itself 
might have been prevented had the heating apparatus of the 
Still better, all liability to collision 
under such circumstances might have been prevented (at 
least not left to the hazard of an incompetent and negligent 
trainman} by the use of inventions well known to railway 
managers, or which would be well known were it not their 
deliberate policy to refuse to consider patented inventions 
(the use of which would involve payment of royalty to the 
patentees) unless personally interested in the patents. 

It is too much to expect that the action of the courts in 
this case will be such as to convince railway managers and 
superintendents of the impolicy of the course they now pur- 
sue with respect to inventions designed solely to increase 
the safety of passengers. But one natural effect of easily 


der the public #mpatient of delays in the adoption of safety 
appliances; and while it would not be wise to dictate what 
specific devices shall or shall nct be used on the railways, 
laws may be pascéd, in consequence of such accidents, so 
increasing the penalties for killing or maiming passengers 
where well known precautions have not been taken to pre- 
vent such disaster, that railway managers will not dare to 


run the risk of not employing them. 
ee 40 be 


SOLID PETROLEUM. 
The conversion of petroleum into a solid and safe sub- 
stance for transportation seems to be attracting considerable 
attention in foreign countries where no pipe lines exist. A 


leum? is to-day the most important question for all 
branches of the naphtha industry, and no less so for the con- 
sumers who live at a distance from the wells. Al] the 
methods of transporting petroleum hitherto in use, whether 
in wooden or paper barrels, in iron pipes, or iron caissons 
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eight lives were lost, including that of Senator Wagner, in- | 


of the disaster was made by a coroner’s jury, largely com- , 


avoidable slaughters like that at Spuyten Duyvil is to ren-; 
‘but some were finely finished and executed. Every State 


St. Petersburg paper says: How shall we transport petro-| 
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that are placed on ships or cars, possess disadvantages which 
are sufficiently well known, especially as regards leakage and 
evaporation, and also the great danger from fire. 

These misfortunes which afflict so severely both dealers 
and consumers and increase the cost of an article of such im- 
portance in domestic economy, have been banished at a sin- 
gle stroke by the discovery of a German named: Dittmar, 
who has succeeded in converting liquid petroleum into a 
solid substance. As early as 1872 the idea arose in America 
of solidifying petroleum so as to put it into a more suitable 
‘form for transportation, and in that year no less than twelve 

patents were taken out for this object without any single one 
‘of them being’ found practical. What a range such a dis- 
covery would cover, as would change petroleum into a solid 
| wax-like body, can scarcely be conceived of, especially for the 
Caucasian naphtha industry, where there is a lack of suit- 
able wood for making the barrels, which has a very serious 
effect upon the industry. The Moscow Zettung also con- 
tains a thorough discussion of the new invention. 

Solid petroleum has not yet come into market because the 
patents have riot yet been issued, but a company has been 
formed in Russia for carrying out the invention. ‘The cost 
of conversion is not to cost over six kopecs per pud, while 
the barrels, which will then be superfluous, increase the 
price of petroleum by 55 kopecs, but the leakage, which 
would no longer take place, is included in this. It may be 
added that solid petroleum can be readily converted into the 
fluid form for pouring into lamps. 

To this and other remarks that have appeared in the tech- 
‘nical journals the Russian Pharmaceutical Zeiischrift adds the 
{following explanations from the pen of E. Johanson. He 
found that petroleum when heated would take up a certain 
quantity of dry soap, and that the solution on cooling would 
form ajelly, which when ignited drops off in pieces that soon 
go out like burning sealing wax. Dilute acids, like acetic 
acid, restore the fluid condition (evidently owing to a decom- 
position of the soap). In this way he explains all that has 
been asserted and claimed for the solid petroleum. 

Only one and a half per cent of soap is required to form a 
gelatinous mass like opodeldoc, but with three per cent of 
soap it is much more firm. In this operation there separates 
a small quantity of liquid products that do not become solid, 
and which probably consist of the lower boiling constitu- 
ents of petroleum. The presence of these in the solid mass 
is, of course, dangerous, and still more so because it always 
has to be liquefied before it is used. The contents of the 
wooden boxes used in transportation will soon ooze through 
the wood and becoming mixed with air will give off explo- 
sive vapors. On this account the author comes to the con- 
clusion that the advantages of solid petroleum are entirely 
imaginary, as being a tedious, troublesome, expensive, and 
dangerous operation. 


A 
THE STOCK CAR COMPETITION. 

A pamphlet report of the ‘‘ Doings of the American Hu- 
mane Association,” at its annual meeting last fall, gives in 
full the report of the judges on the $5,000 prize offered by 
the association for an improved cattle car. It will be found 
an interesting if not an instructive document to all who took 
an interest in the competition or retain an interest in the 
questions of humanity, health, and economy involved in the 
transportation of live stock. 

It will be remembered that the judges decided that none 
of the designs offered in competition met the conditions of 
the award, and accordingly no prize was given. The money 
which had been subscribed for the purpose, with accrued 
interest, remains in the hands of trustees to be used in aiding 
the introduction of improved stock cars and in such other 
ways as-may best secure the end desired by the subscribers 
to the fund. 

The principal fact brought out by the competition and the 
investigation of cattle car patents that it called out, was that 
inventors had already pretty thoroughly covered the ground, 
in other words, when cattle suffer hunger, thirst, and other 
injury on the way to market it is not for lack of devices to 
prevent such injuries, but because the inventors of improved 
cars and appliances have not been able to get the railway 
companies to use them. 

The report mentions a number of plans and models which 
were submitted for an opinion of their value, with a distinct 


| provision that they were not in competition, their owners 


holding them at a higher figure than $5,000. - Besides these 
686 different competitors submitted 710 models and plans. 
A large portion of the models and drawings were very crude, 


and Territory in the Union was represented, except the Ter- 
ritories of Washington and New Mexico. England, Russia, 
and Switzerland were also represented, while the Dominion 
of Canada contributed liberally. Illinois sent 51 models and 
18 plans; Pennsylvania sent 47 models and 27 plans; New 
York sent 48 models and 15 plans; Ohio sent 37 models and 
18 plans; Indiana sent 21 models and 13 plans; Massachu- 
setts sent 19 models and 26 plans; Michigan was the seventh, 
Iowa eighth, Missouri ninth, and Minnesota tenth in the 
number of ‘contributions. Among the competitors were 
eight women, from the same number of States. One com- 
petitor was a young lad of fourteen years; and one model 
was sent by a man who stated that he had never even seen a 
railroad train in his life! Seven competitors were preach- 
* ers. 

To test the originality of the plans, and models. they had 
to be first compared with the descriptions and claims of the 
111 patents upon stock cars and appliances granted since the 
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first stock car patent was issued to Lee Swearingen, May 29, 
1860. All these patents were critically analyzed, and ab- 
stracts were made of their peculiarities. The improvements 
shown in them were chiefly on partitions or stalls; on feed 
troughs; on water reservoirs and water mains; on food bins 
and hay racks; on food lofts; on stanchions for securing the 
animals; on different methods of tying them; on double 
decks, for smaller animals; on sprinkling apparatus for 
keeping the animals cool, and a large number of minor de- 
vices. The list of the more important contrivances given in 
the judges’ report indicates the thoroughness with which in- 
ventors had considered the problems involved, and suggests 
the thought that had the committee made these investiga- 
tions before the prize was offered and published the results 
in their first circular, as an indication of work to beavoided, 
they would have saved the judges a vast amount of labor, 
and the competitors for the prize a vast amount of fruitless | 
effort in reinventing what others had already patented. The 
same inventive effort moreintelligently put forth might have 
yielded much more that would have been novel and useful. 

Incidentally, we may remark that perhaps the chief source 
of disappointment and waste of time experienced by invent- 
ors may be found in their lack of knowledge of what previ- 
ous inventors havedone. Reinvention may bea good school 
for the young inventor, but it does not pay as a business. 
The proverbial ‘‘ poor devil of an inventor ” isusually a man 
who continually exercises his wits—sometimes very inge- 
niously—in working out problems already solved or proved 
insoluble. Such unsuccessful inventorsalmost always skipthe 
first step in profitable invention, which is to find out exactly | 
what needs to be done and whether the thing is worth | 
doing. 

The next work of the judges was to treat the competing 
plans as they had treated the pre-existing patents. It was) 
soou found that the material to be dealt with contained com- 
paratively few leading ideas, and these were in lines already 
well worked out. Many had peculiar, often ingenious 
arrangements, noticeable mainly for their impracticability. 
Lack of novelty, however, appears to have been the princi- 
pal cause of failure to win the prizé. A number of the non- 
competing devices would seem to have shown more positive 
elements of merit, especially those for improved methods of ! 
feed and watering. These the inventors were unwilling to 
part with forthe amount of the prize. Of the rest the judges 
say: 

“That after rejecting all designs which did not meet the 
conditions in other respects, and those which were mani- 
festly impracticable, and those which consisted merely of ; 
old and well known devices, it was found that of the re- | 
mainder there were absolutely none which had not been in: 
some way shown, described, or covered in the patents already 
granted. There were very many ingenious devices presented 
{many of them, of themselves, patentable) aud many designs 
which were undoubtedly new and original with the competi-| 
tors who sent them to us; but the stubborn fact remained, 
that, behind them all were the broad, underlying claims of: 
some patent or patents, redering it manifestly imprudent for } 
the American Humane Association to purchase any one of ; 
them.” 

They add, ‘‘as their deliberate conviction, forced upon 
them against their will, that it is hardly possible for any in- 
ventor, no matter how skilled he may be, to invent a success- 
ful stock car, in which stock can be properly separated so 
that they can lie down and rest, and in which they can be, 
fed and watered, while in motion, without such car infring- 
ing on some one or more of the patents granted previous to 
February 1, 1881, or even previous to January 1, 1831.” 

The competition, however, the judges think, was not with- 
out good results in drawing attention to the subject of the 
crying need of kinder treatment of live stock in transit. It 
remains to be seen whether public opinion will be strong 
enough to induce or compel the great stock-carrying com- 
panics to make use of existing appliances, which would ap- 
pear to be sufficient to do away with most of the evils com- 
plained of by the association. 
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PLATING COTTON WITH SILK. 


A method of depositing silk upon cotton or linen thread, 
not unlike that of electropliting iron or brass wire, has been 
devised by Hesemann and Ungenad. Instead of silk, wool | 
or feather down may be deposited upon the thread, from an : 
alkaline solution, without the aid of pressure or electricity. 
Thread prepared in this way not only looks like silk, wool, 
ctc., but can be dyed, bleached, and dressed like real silk or 
wool. Silk can also be deposited upon silk, or wool upon 
wool, so as to improve the quality. Even colored silk, 
wool, or down can be deposited. , 

The silk solution is prepared, says the Deutsche Industrie 
Zeitung, by putting 2 or 8 pounds of silk waste and ravel- 
ings into 100 pounds of clear caustic soda or potash solu- 
tion of about 36° Baumé. On warming the solution the silk 
rapidly dissolves. It is next diluted with more or less dis- 
tilled water, according as a heavy or light layer of silk is to 
be deposited on the thread. In the first silk bath, in which 
the yarn or fiber that.is to be treated is brought, it is advan- 
tageous to dissolve a little good tallow, then boil it up and 
stir well. 

The wool solution is made in the same way. Stiffening 
like gelatine can be put into the bath at the same time. If 
colored wool or silk is dissolved it will be deposited in the 
same color, of a bright shade, upon the fiber, and thus color 
it too. After the material that is to be covered has been in 


“power per hour, 
| great as one would be led to expect from the statement of 


the solution a certain length of time, it is taken out and 
dried, and these operations repeated several times, begin- 
ning with a strong solution, and each time using a weaker 
one. Finally the goods are left for two hours in a strong 
bath of sulphuric acid, being moved around in it, and then 
carefully rinsed out into water. The solutions may be used 
cold, lukewarm, or hot, according: to the character of the 
fiber. If the operation is begun in a hot bath, a cooler one 
is used next, and lastly a cold one. Yarn and fabrics which 
have been covered with silk are afterwards pressed hot, 
beaten, stretched, etc., as is customary with siiks, in order 
to bring out the gloss and luster. 

By this process dull, lusterless, and low price silks can be 
greatly improved by treating them with a solution of hand- 
somer silk of better luster. If silk is repeatedly treated 
with this solution of silk its weight can be considerably 
increased. The precipitated silk adheres firmly and perma- 
nently to all kinds of fibers. Fabrics or fibers of flax and 
cotton, when treated with the solution of wool, acquire the 
appearance, touch, and feel of carded wool, while China 
grass and hackled flax has the appearance of worsted. 

A very peculiar effect can be obtained by treating it first 
with a solution of silk and then with wool solution or the 
reverse. In one case we get a silken surface dotted with dull 
spots of velvet, and-in the other a velvety surface with silky 
glitter. By selecting suitable solutions of each the two can 
be mixed and applied together. Feathers and down can be 
dissolved and then precipitated together from the alkaline 
bath upon spun fibers and yarn just as silk and wool are. 
In these feather solutions the textile fibers become covered 
with small lamellee and particles which give it the appear. 
ance of real feathers. The introduction of this method of 
converting cotton into wool would afford a new use for 
woolen shoddy. P. N. 

2+ 0 + 
MARINE ECONOMY. 

In an article published in the Journal of the Franklin In- 
stitute, Chief Engineer Isherwood shows that the yacht-built 
steamer Dispatch, lately purchased for the United States 
Navy, has such proportions of hull that ‘‘noengine power 
was expended in overcoming the resistance of the water to 
displacement by the progress of the vessel. . That ‘s to say, 
the difference between the power exerted by the fore body 
of the vessel in raising the displaced water from the center 
of gravity of the greatest immersed transverse section of the 
vessel to the general water level, and the power exerted 
upon the after body of the vessel in the direction of its 
motion by the ascending column of water caused by the for- 
ward movement of the vessel, weresensibly equal.” 

It appears from the elaborate description of the Dispatch 
given in this article, that she is extremely sharp and Bas a 
long after body and two bilge keels. Her length is 174 feet, 
breadth 25144 feet; mean draught of water 12 feet, greatest 
immersed transverse section exclusive of bilge keels 18614 
square feet, displacement 55214 tons; total immersed or 
wetted surface 5,516 square feet. It will be observed that 
her length is equal to 6°82 times her breadth. 

She has 100 square feet of grate, and 2,214 square feet of 
heating surface in her boilers which are of the internal fur- 
nace horizental tubular type. 

Her engines are condensing vertical and direct acting, 
having two cylinders 3314 inches diameter by 33 inches 
stroke of piston, fitted with link reversing gear and an inde- 
pendent adjustable slide cut-offvalve. It will be observed 
that her cylinders were “square.” The volume of steam 
required to fill the clearances and steam passages is 6°97 
per centum of that which is required to fill the cylinders 
with the pistonsin place. She has a four })lade true screw, 
11 feet diameter with a pitch of 19,9 feet. 

The average performace of the Dispatch in the waters of 
the Potomac River and Chesapeake Bay under the condi- 
tions of ordinary practice, and embracing the whole of her 
steaming from November 8, 1880, to March 30, 1881, are given 
ina table, from which it appears that with steam at 491g 
pounds per gauge, vacuum 2514 inches, cutting off at 0°112, 
about one-ninth of the stroke from the commencement, she 
made 9.9, knots per hour, her screw making 5914 revolutions 
per minute, and losing 15 per centum of its speed in slip. 
This is the average for 358 hours’ steaming in smooth water, 
when she displaced slightly more than the above first state- 
ment, viz., 559 tons, including bilge keels. The cost in 
fuel was 39882 pounds of anthracite per indicated horse 
The speed of this fine model was not as 


Mr. Isherwood above quoted and his description; neither 
was it as great as at an official trial made with her in Chesa- 
peake Bay, of four and a half hours in one direction, and 
then four anda half hours in the opposite direction in 


§ 


straight lines, to ascertain her maximum speed in smooth | 


water and its cost infuel. On this trial a speed of 1034 knots 
was attained with cut-off at the same point and throttle wide 
open; cost in fuel about the same asin practice. Theresults 
of the trial as well as of her practical operations are rather 
disappointing, since she appears to be of such perfect pro- 
portions none could be more so, indicating that there is 
something wrong about her screw. Still, accurate and com- 
plete data from unbiased sources are very scarce and very 
valuable to the engineer. 

Mr. Isherwood’sremarks upon the results rel ite almost en- 
tirely to the great costof the power in fuel, which reaches 
four pounds almost per horse power per hour. 

‘«The cause,” he says, ‘“‘ will be found, as migbt be ex- 
pected, in the enormous cylinder refrigeration due to the 
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work of expansion by steam of high initial pressure largely 
expanding, the point of cutting off being a little beyond one- 
ninth of the stroke of the pistons from the commencement. 
Under these circumstances, when saturated steam is used 
with simple engines having cylinders of very moderate di- 
mensions, without steam jackets, as in the Dispatch, the 
cylinder condensation is excessive and entirely defeats the 
economy which might be obtained from the same measure 
of expansion employed with superheated steam in steam 
jacketed cylinders of large dimensions. In fact, saturated 
steam cut off at one-ninth of the stroke of the piston, in 
cylinders like those of the Dispatch, produces no greater 
economy than if it was used with very much less expan- 
sion.” 

It must be borne in mind, however, that although the 
steam was cut off at about one-ninth of the stroke, yet owing 
to the volume ofnearly seven per centum of the whole cyl- 
inder volume of steam in the parts and clearances the steam 
was expanded only 5°88 times, as stated in the tables of data. 

The great importance of cylinder condensation is shown 
by the following astonishing statement: ‘‘ The results from 
the indicator diagrams show that during about the first ninth 
of the stroke of the pistons, about 571g per centum of all 
the steam entering the cylinders was condensed by their sur- 
faces; including, of course, the surfaces in the steam pas- 
sages up to the valves.” 

This is somewhat less strange when, after some discussion, 
it isshown that ‘‘ when the pistons reached the end of their 
stroke the steam supplied by the re-evaporation was sufficient 
to leave only 22 per centum of the quantity generated in the 
boilers condensed; so that a large portion of the expansion 
part of the indicator diagram was due to this re-evaporation.” 

It seems to be rather an important omission in discussing 
the grade of expansion that the item of ports and clearances 
is not given a more important place. Whatever effect this 
would have had on the above conclusions it certainly shows 
the important difference in this case between expanding the 
steam nine times due to cut-off without parts and clearances 
and a little less than six times when their contents are in- 
cluded. ; 

It will appear perhaps that these cylinders, being very 
short, ought to be kept at a higher temperature than would 
obtain in larger and narrower ones, with the same piston 
speed, initial pressure, and grade of expansion, but it is 
also a fact that it is impracticable to reduce the value of the 
ports and clearances for short cylinders to the same ratio of 
the cylinder volume that is possible in longer ones, which is 
avery important consideration when discussing the matter 
of expansion. 

tt 
A Fog Bow before Sunrise. 

The phenomenon of the ordinary rainbow is familiar to 
every observer of nature. White fog bows, or “fog eat- 
ers,” as they are called by the sailors, are frequently visi- 
ble in localities favorable for their formation; and they 
are generally regarded as indicaticns of clearing weather. 

A fog bow was observed, writes Mr. H. C. Hovey, on 
the morning of the 8th of January, from my residence on 
Fair Haven Heights, near the estuary of the Quinnipiac 
River, and about 100 feet above the sea level. No rain 
was noticeable in any quarter, but the valleys were filled 
with fog, above which the hill tops stood like islands. At 
exactly ten minutes before sunrise (due at 7 :26 A.M.), on 
looking northwest I saw a brilliant arch of prismatic colors 
spanning the East Rock Range, the highest point of which 
is 850 feet above the sea. As the sun arose the arch dimi- 
nished in height and vividness, and by the time the orb was 
visible in the morning sky, the fog bow had vanished. 

ek a 6b ee 
How the Aurora is Formed. 

In arecent lecture by Professor W. Grylls Adams, recently 
published, the following theory is propounded to account 
for the observed interrelation of earth currents, magnetic 
storms, aurora and sun spots. Professor Adams assumes 
the sun to be a magnet, and infers that changes in his mag- 
netism affect the magnetism of the earth. Further, the sun 
and moon, by dragging the atmosphere toward them as the 
earth revolves, may cause that friction between air and 
earth, and also that evaporation, which together may gene- 
rate the supply of positive electricity in the air and nega- 
tive in the earth. ‘‘ Again,” he says, ‘‘ these tides in the 
atmosphere will cause the mass of it to lag behind the re- 
volving solid earth, and at a height of thirty or forty miles 
we have a layer of air which, for air, is a comparatively 
good conductor of electricity. Here, then, we have, nota 
lagging of the magnet hehind the conductor, but a lagging 
of the. conductor behind the magnet, and hence, according 
to the laws of Faraday, we may expect a current or a gra- 
dual heaping up of electricity in the air in the opposite direc- 
tion to the earth’s crust.” Thus, the regular tidal-waves in 
the atmosphere would cause the gradual transfer of positive 
electricity from the poles toward the equator, either as a 
current or a mass of air statically charged. ‘‘ When the air 
is charged up to discharging point we may get the sudden 
discharges, such as the aurora, in the air and the earth cur- 
rent in the earth; and since the conducting layer of air ap- 
proaches nearer to the earth in the colder polar regions, 
possibly within twenty miles of the earth’s surface it may. 
be found that the discharge of the aurora may even take 
place from earth to air by gradual, slow discharge, aided, as 
it may be, by the state of moisture of the air, and by change 
of temperature and other causes,” 


IMPROVED SHOVEL PLOW. 

The engraving shows an improved shovel plow lately 
patented by Mr. George S. Agee, of Mint Hill, Osage 
County, Mo. 

In this plow a horizontal bar or beam is welded or 
bolted to the lower part of thé shovel, and is bolted to the 
end of the curved beam. The upper end of the shovel is se- 
cured to an arm of the plow becin by a bolt, as shown in 
the sectional view, Fig. 2. 

The handles of the plow are made adjustable to suit pur- 
sons of different height. The bar extending backward from 
the shovel insures great steadiness in the running of the 
plow. The forward end of the beam is widen- 
ed and has three or more holes for receiving 
the clevis bolt. This arrangement permits of 
adjusting the plow at any required depth, 
and when so adjusted it will plow at a uni- 
form depth. 

All of the parts of this plow, with the ex- 
eeption of the handles, are made of iron or 
steel, and it is carefully designed with a view 
to strength, durability, ease of handling; and 
it is especially adapted to working in trashy 
ground, as it will not clog under any cir. 
eumstances. 

0+ + 
A Beautiful Grass. 

From Mr. Andrew Curtis, Peabody, Mass., 
we have recently received specimens of a 
most beautiful and useful grass growing in 
Mr. Curtis’ locality. It is the Phalaris 
canarensis, and is a native, as its name indi- 
cates, of the Canary Islands. It is closely re- 
lated to the ribbon grass, or striped grass of 
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ENGINEERING INVENTIONS. 

An improvement in car couplings, patented by Mr. Reuben 
Jones, of Mountville, Ga., consists of a draw head pivoted 
in adraw bar, and adapted to be raised or lowered by a 
lever operated from the side of the car to couple cars of dif- 
ferent heights, the draw head of one car, carrying a coupling 
link, striking the draw head of the car to be coupled and 
forcing back a slide supporting a coupling pin until the hole 
in the slide registers with the hole in the draw head, and 
the coupling pin falls by gravity through the link, coupling 
the cars, 

An improved snow plow has been patented by Mr. William 


our gardens, Phalaris arundinacea, which is 
a native of swamps. The specimens received 
from Mr. Curtis are about two feet high, with, 
short, thick, beautiful heads, somewhat re- 


sembling the heads of some varieties of millet. Mr. Gould |W. Osborne, of Kansas City, Mo. 


says of this grass, in the New York. State Agricultural Re- 
port, 1869, that it produces the. best known seed for the 


AGEE’S IMPROVED PLOW. 


The object of this rn- 
vention is to effect the removal of deep snow from railroad 
tracks, The surface of the plow in contact with the snow 


canary birds, and that from, thirty to forty bushels may be | is kept hot, so that the snow will slide off the surface freely, 


produced per.acre. Cattle are also very fond of the grass 
and hay, but the yield has not been usually se large as to 
attract much, attention to it asa forage grass. It produces 
flowers, according to Mr. Flint’s treatise on grasses, in July 
and August. It must be quite desirable for winter bouquets, 
as it is showy, and retains its color well.—W. #. Farmer. 
Se -++-0- oe 
IMPROVED WIRE FENCE. 

The engraving shows an improved wire fence lately 
patented, by Mr. Edward Ruane, of Center Rutland, Rut- 
land County, Vt. This fence is made entirely of metal, and 
is contrived so that it may be rapidly erected and will 
maintain, its shape in all weathers and under all ordinary 
eircumstances. 

A general view of a portion of a fence of this kind isshown 
in Fig. 1. Figs. 2 and 3 show a portion of one of the posts 
with the locking. device in section in Fig. 3. Fig. 4isa 
horizontal section of the post. Fig. 5 
shows the end of one of the wires or strips 
of which the fence panels are formed, and 
Fig. 6 shows the spring expansion joint 
and the manner of fastening the strips or 
wires. 

The hollow cast iron posts, A, are pro- 
vided with as many hollow projections, 
E, as there are strands or wires in the 
fence. These projections are provided 
with bolt slots large enough at the upper 
end to receive the nuts of the smaljl bolts, 
and small enough at the lower end to re- 
ceived only the body of the bolt. The , 
fastening of the wire consists of two small 
plates embracing the wire or strip and 
clamped against the projection, E, by the 
small bolt. One of the plates has a small 
flange formed on its upper edge to protect 
the joint. 

The strips, B, of which the fence panels 
are formed are of steel, with barbs formed, 
upon the upper and lower edges by cut- 
ting diagonally into the edge and bending 
the pointed piece outward, so as to stand 
at nearly a right angle with thestrip. The 
ends of the strips, B, are split fora short 


distance, and may be bent to attach them 
to a post or to the curved springs, ©, as. 
shown in Fig. 6. These springs compen- 
sate for the expansion and contraction of 
the strips, and while they always keep the 
strips straight and iaut they prevent any 
undue strain from coming on the wires or posts. The bot- 
toms of the posts are of two kinds, one in the form of a 
cone with wings, as shown in the engraving; the other 
is provided with a removable socket, into which the lower 
end of the post is inserted and locked by a species of bayo- 
net joint. 

This fence may be cheaply made, is easily erected, and 
possesses the quality of durability, beside being plainly visi 
ble to animals. This, as every farmer knows, is a matter of 
great importance, 


and will be more or Jess melted, so as to pack and remain 
in place when thrown from the track. The plow consists 
of a frame, inner iron plates, coils of -steam pipes, and an 
outer sheet iron casing. 

An improved ditching machine has been patented by Mr. 
Samuel C. Robinson, of Pemberton, Ohio. This invention 
relates to improvements in a ditching machine for which 
Letters Patent were granted to the same inventer June 28, 
1881, No. 243,624; and it consists in entirely inelosing both 
sides of the ditching wheel with suitable plates, to prevent 
the ingress of dirt into the wheel, and dishimg: the plates 
from the rim of the ditching wheel to its center, whereby 
the thickness of the ditching wheel is greatest at its rim, 
and the side plates will not interfere with the sides of the 
ditch in excavating it. 

An improved car coupling has been patented by Mr. Moses 
Robeson, of Galena, Kan. The object: of this invention 


Cow Stables. 

To construct gutters in cow stables so as to insure cleanli- 
ness the Ohio Farmer says: 

First drive in your largest or longest cow, and chain her 
up in the back stall; next, drive in your smallest or shortest 
cow in the front stall. Then give them meal or other feed 
in their mangers, and while they are quietly and comfort- 
ably eating, seeing that they are standing squarely on their 
feet, carefully mark the position of the hind feet upon the 
ground, and draw a line between these points across the 
entire stable. This line will mark the position for the front 
edge of the manure gutter or trough. Back of this line dig 
out a square ditch, 16 inches wide and 8 or 10 
deep. Into this drop your plank gutter, 
which should be made of two-inch plank. 
The bottom plank should be 12 or 16 inches 
wide, and the sides from 6 to 8 inches wide, 
according to the method adopted of spiking 
them together, so as to leave your manure 
gutter full12 inches wide in the clear, and 
not less than 6 or 8 inches deep. The top of 
this trough must be well braced at intervals 
of 8 feet to prevent the pressure of the earth 
from forcing in the side planks and thus mak- 
ing the gutter too narrow at the top. These 
gutters must be well cleaned every day while 
the cows are out for water and exercise, and 
a slight sprinkling of chaff or short straw 
shaken over the bottom for an absorbent, and 
to keep the cows’ tails out of the liquid ma- 
nure when lying down. The gutter must 
have an inclination from the back part of the 
stable to the front, and a free discharge 
through the wall of the barn into the barn- 
yard, where other absorbent mutter should be 
ready to receive it. No littering of these gut- 
ters would be necessary, were it not for the 
fact that the passage of the liquid manure 
will be more or less obstructed or clogged by the solid ma- 
nure after the stables have been occupied ‘several hours. 
The platform on which the cows are to stand and lie should 
also have a slight inclination to the manure gutter. The 
proper length of this platform I have found to range from 
six feet in length for the longest cow down to five feet 
long for the shortest cow. Back of the manure gutter 
should be a passage way or walk of suitable width for the 
wheelbarrow and the milkers. These distances will deter- 
mine the proper dimensions for a cow stable, which is not 
less than twelve feet in depth, and of any length desired, 
according to the size of the barn or the number of cows. 
The width of the stalls should be from three to four feet. 
Yhe next best method which I have seen practiced of keep- 
ing cows clean in winter is to leave them unchained in box 
stalls six by eight or ten feet, keeping them well cleaned and 
littered every day. 

Ce ee 
Straw in the Manger. 

It is not at all difficult to rot down a straw pile, and by so 
doing to germinate and kill most of the weed seeds con- 
tained therein; by making the stack 
very flat, so as to catch much water, it 
rots rapidly, and so soon as it gets 
once thoroughly wetted, by repiling, it 
soon heats and decays. But the stack 
or pile of straw at best only contains 
carbon and gjlica in quantities, and 
these are the most common and least 
valuable of all the elements of plant 
food. The quantity of potash, nitro- 
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RUANE’S IMPROVED WYRE FENCE. 


is to provide a carcoupling by. means of which two cars 
can be coupled together and uncoupked without running 
them together while the link’is being adjusted, whereby 


danger to life and limb in coupling ears shall be obviated. 


Messrs. Ephraim Phillips and William H. Cox, of New. 
Castle, Pa., have invented improved car coupling and de- 
taching devices which may be operated without going be-; 
tween the cars, and which may le used upo t.cars whose draw- 


gen, and phosphoric acid is very small 
indeed, and there isno method by 
which this pile of straw can in any way 
be changed into manure containing any 
more of these valuable elements than 
were in the stack originally. If we 
tread this pile down it will only be a 
pile of wet straw, and if we rot it ever 
so thoroughly it will only be a smaller 
pile of thoroughly rotted straw, and 
at best little better than so much swamp 
muck. It is only by the use of straw as 
an absorbent, and as a coarse food for 
fattening animals, and by using with 
it much rich food, such as corn, bran, 
oil, or cotton seed meal, etc., that we 
can change it into a manure that shall 
really be very valuable to use, and that 
will largely increase the crops where 
used. We must not expect that we 
can raise large crops of grain year after 
year, and sell the most valuable part, 
and by any method turn the straw into 
a manure that shall keep up the fertility of the soil, if we 
manure Only with straw we must expect to grow only 
straw upon the land. It is unfortunate for any man to be so 
situated that he cannot afford to raise stock to eat up and 


 trcad down the straw, and to be fed richer foods, so as to 


make a full-supply of rich manure. With any system of 
farming we now have, the land must, sooner or later, be- 
come exhausted and cease to yield profitable crops if we fail 


heads do not meet in the same: horizontal plane, and which \ to return to the soil the essential elements of plant food re- 
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|may also be coupled with. any @ommon link and pin couples, { moved in such crops.—J. 8. Woodward, in N. Y. Tribune. 
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KOHLER’S EXTINGUISHER FOR ARGAND BURNERS. 
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The crank on the middle shaft consists of a straight bar 


of iron connected at the middle with the shaft, and car- |H. Chubb, of Post Mills, Vt. 


An improved fishing rod has been patented by Mr. Thomas 
The invention consists in com- 


The engraving shows a very simple and effective extin- rying a slide which moves freely on it, and is connected | bining braid, cords, and ferrules with the circumferentially 
guisher for kerosene lamps, recently patented by Mr. C. H. | with the operating rope extending upward to the walking | grooved butt of a fishing rod. 


‘Kohler, of 235 Superior Street, Cleveland, Ohio. The device 
answers the double purpose: First, of an extinguisher for 
use whienever it is desired to put out the light in the 
safest and most convenient manner without blowing into 
the chimney or turning down the wick—either of these 
methods being very dangerous; and, second, of an auto- 
matic extinguisher, which insures the instantaneous putting 
out of the light should the lamp be turned over, thus pre- 
venting the fires which are so frequently caused by kerosene 
lamps being upset. 

Many of the accidents resulting in the destruction of life 
and property might have been avoided had this safety device 
been used, 


SO\- AV DN 


KOHLER’S EXTINGUISHER FOR ARGAND BURNERS, 


Fig. 1 shows a lamp with the improvement attached; Fig. 
2 is a sectional view, showing the manner of operating the 
device by hand; and Fig. 3 shows a lamp partly overturned, 
with the extinguisher being operated automatically. 


A sleeve is fitted over the outer side of the wick tube and 


connected by a wire arm with a smaller tube within the 
wick tube. The lower end of this tube rests upon a support 
inside the wick-tube. Air to supply the flame is admitted 
to this tube through an opening in its side. A lever 
pivoted in the side of the burner extends into a_ slot 
in the inner movable tube, and has 
at its outer end an eye, to which is at- 
tached a chain carrying at its opposite end 
a small metallic ball having sufficient 


' struction for holding the timbers together, and braces com- 
bined with the sockets for supporting the cross-beams. 


beam. When the crank completes, or nearly completes, a 


An improved cuff or collar fastening has been patented by 


half revolution after the walking beam is moved so as to | Mr. Mahlon Loomis, of Lynchburg, Va. This invention con- 
raise the drill, the slide slips to the upper of the crank bar |sists in a strip of metal bent at each end in opposite direc: 
and allows the drill to descend. This operation is repeated | tions to form spring hooks, having the inner surfaces rough- 
at each half. revolution without lost motion, without any |ened or serrated and the curved portions corrugated. 


swinging or whipping of the drill rope, and without sudden 
_ Strains or jerking on the horse traces or machine. 


The winding drum receives its motion from the lower shaft |tained in a vacuum chamber of glass. 


through an endless chain, and the lower chain wheel and | 
the small spur wheel are loose upon the driving shaft, and | 
both are capable of being engaged by clutches operated by 
the hand lever. ' 

This derrick can be used for boring as well as drilling. 

The machine is very simple, and possesses all of the quali- 
ties necessary to make it effective and economical of power. 
It is compact and portable, and may be set up and operated 
with very little trouble. 

This drilling apparatus is the invention of Mr. William W. 
Giles, of Washington, D.C. For further particulars address ; 
the United States Manufacturing Company, Washington, 
D.C. 
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MISCELLANEOUS INVENTIONS, 


Mi. Martin W. Speulda, of Springfield, Ill., has patented 
an improvement in fare registers of that class which are to 
be carried by the conductor, and operated as each fare is 
received, to register the number of fares taken. The inven 
tion operates upon a common general princinle, in that it 
has a pull bar which gives a step-by-step movement to a 
train of wheels bearing numbered dials, and simultaneously 
rings a bell at each movement. 

An improved nose feed bag has been patented by Mr. 
Charles J. Gustaveson, of Salt Lake City; Utah Ter. This! 
invention relates to nose feed bags which have perforated 
bottoms; and the improvement consists in a perforated bot- 
tom, in combination with a supporter having protecting 
cross-stays. 

Messrs. Ira Robbins, of Camden, N. J., and David Hes- 
ton, of Philadelphia, Pa., have patented improvements in 
| machines for grounding wall paper before printing. It con- 
i sists of devices by means of which the pressure of the im- ' 
pression roll on the paper in contact with the grounding roll ; 
| may be increased or diminished, as desired. 
| Mr. George W. Golay, of Middle Grove, Mo., has patented 
improvements in devices for increasing or lengthening the 
throw of the connecting rod of reciprocating engines, which 
consists in the peculiar atrangement of levers similar to that | 
of the well-known lazy tongs. 

An improvement in sleighs has been patented by Mr. 
Theodore F. Westervelt, of Mount Pleasant, Mich. The 
| object of this invention is to construct a sleigh in such man. 
| ner that greater strength shall be secured to the several parts 
than is possible where the timbers are mortised, and at the 
same time repairs can be easily and cheaply made. The 
invention consists in a sleigh having sockets of peculiar con- 


An improvement in electric lamps has been patented 
by Mr. Ludwig K. | 
Bohm, of New York 
city. This invention 


relates to electric 


weight to move the connected sleeve and 
tube, so that whenever the ball is dis- 
placed from its socket, in case the lamp 
should be overturned, it drops, and in its 
fall raises the extinguishing device and 
shuts off the supply of air to the flame, 
which then goes out instantly. To insure 
a direct pull on the lever, the chain passes 
through an eye formed on the end of a 
wire projecting from the side of the burn- 
er. To operate the device by hand, all = 
that is required 1s to press on the lever. 
+e. 
IMPROVED DRILLING MACHINE. 

We give an engraving of an improved 
machine for operating vertically recipro- 
cating rock drills for sinking wells, pros- 
pecting for minerals, etc. A walking beam 
is fulcrumed in the upper portion of the 
derrick, and connected at one end to the 
drill rope, the other end being connected 
with a rope that is alternately drawn up 
and released to give a vertically recipro- 
cating motion to the drill. 

At the lower end of the derrick there is 
aframe formed of four upright parallel 
bars, two of them being integral with the 
derrick bars. These bars are contected 
together at the top and bottom, forming 
the frame. In the upper part of this frame 
the winding frame is journaled. Below 
this is the crank shaft, having a large spur 
wheel, which is driven by a small spur 
wheel on the lower shaft; the latter re- 
oeives its motion from the tumbling rod 
ef the horse power. 


lamps of the class in 
| which an incandescing 

carbon is employed in 

a vacuum chamber, 
| and the object of the 
' invention is to allow 
| the use of straight car- 
bons and to facilitate | 
the introduction of the 
carbons and -ealing of 
the wires. 


_ used in connection with this shoe. 


Mr. Ludwig K. Bohm, of New York city, has patented an 
electric lamp of the arc type, in which the carbons are con- 
The object of this 
invention is to provide for convenient renewal of the carbon 
and insure uniform feed of the positive carbon to eompen- 
sate for waste. The invention consists in a carbon holder 
of novel construction, combined with a separable vacuum 


chamber. 
——______—9 +6 +e 


IMPROVED HORSESHOE, 

The engraving shows an improved horseshoe having calks 
that can be readily applied or removed as may be required. 
The shoe is provided at the heel and toe with permanent 
lugs of wedge form, which are adapted to recesses of simi- 
lar form in the calks. Calks of any required form may be 


FAA 


5? 


an 


They are held in place 
by pins passing through both lug and calk. 

The form of calk may be either smooth or sharp. It has 
ample strength, and is not liable to be broken. Use tends to 
tighten the calks on the shoe, and, as there is no wear on 
the lugs, the shoe will last a long time, the calks being 
renewed from time to time. 

This simple device permits of changing the calks at any 
time and place without special tools or appliances. 

This useful invention was recentiy patented by Mr. Fran- 
cis T. Robinson, of Lauraville, Md. 

en 
Underground Telegraph Wires. 

This subject is one that may be called new to the great 
mass of people in the United States, but it is an old subject 
to practical telegraphers. The first telegraph line built in 
the United States, which was from Baltimore to Washing- 
ton, was underground. It did not work until it was placed 
on poles above ground, as at present. Telegraph builders 
have ever since been trying to ascertain some means or inven- 
tion by which it can be made practical, and work as well 
underground as it does above ground, without the disadvan- 
tages which are common to the present system. Electrical 
difficulties in this have been eagerly sought to be overcome, 
and ever since the practical working of the electrical tele- 
graph we constantly hear of some new invention or contriv- 
ance that has been discovered in Europe or America that 
will allow underground wires in a cable, or tube, or coating, 
or inclosure of some kind, to work as easily and as well 
underground as if placed above ground on poles. We may 
emphatically say that, up to the present 
time, they have all fallen far short of what 
has been claimed and expected of them, 
and that in many instances and circum- 
stances they are an absolute failure, when 
the most useful and practical instruments 
for transmission are to be used, and also 
in long lines. Germany has been laying 
underground ‘‘compound submarine ca- 
bles” rather recklessly without knowing 
their durability, and it is thought by prac- 
tical electricians that, when one wire of 
the compound series fails, which it may 
do in a few years, their experiment will 
be a costly one. It is already proved 
that there is much loss of speed, and diffi- 


culties of sensitiveness and induction and 
loss of powers of transmission, although 
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the lines are comparatively short. It is 
eminently a war telegraph system—safety 
in war, slow in peace. These are the elec. 
trical difficulties which are unknown and 
unheard of by the popular ear, They 
effectually consist of the non-user or aboli- 
tion of the automatic instruments by 


which many hundred words are transmitted and recorded 
in a minute, and also the abolition of the duplex and qua- 
druplex instruments (by means of the latter four messages 
are sent over one wire at one time, thus answering the pur- 
pose of four distinct wires), and the duplex answering for 
two distinct wires, and last of all, which has suddenly come 
upon us, the telephoue, with its still more sensitive appa- 
ravus. 

After all these electrical difficulties are overcome or dis- 


pensed with, the practical difficulties still remain, the main 


one being that of cost, while convenience must also be con- 
sidered. 

In this practical age convenience isregarded more than cost 
in many instances. In this instance the cost of placing all tele- 
graph lines under ground in cities and towns with anything 
like the present convenience and facilities will be such as to 
make it too expensive for popular use, which in the end 
would be a practicai prohibition of its use. 

Without detailing the manner of its construction in Lon- 
don, which is on the elevated railroads and taken down at 
stations, and Paris, which is in its sewers, we can say that 
none of the advantages and modes of its construction in 
those cities exists in any of our American cities. 

We willtake New York city asan example. In Paris there 
are only 80 miles of underground lines. In New York city 


there are 9,000 miles of line in the streets and on house-tops. | 
Of these over 3,500 belong to and are used by the Metropoli- | 


tan Telephone Company. The Gold and Stock Telegraph 


Company have many milesupon which the automatic instru: | 
ments areused, The Western Union has 1,200 miles of wire, | 
of which only about 300 miles are on the main trunk lines, | 


and the remaining 900 supply the little local offices. 
the many local offices and places where instruments are set 
that is to be considered in this question of laying under- 
ground cables. If one man in a block desired commnica- 
tion by telephone, or the use of the Messenger Telegraph or 
Stock Indicator, the whole expense of digging a trench from 
the main office must be considered. This would greatly 
narrow their use. The expense for digging the trench for 
one wire only would be almost as great as for many of them. 
Then again there must be places near together on the lines 
by which any wire could be taken out for repair and replaced 
if necessary. 

The Western Union Telegraph Company has now three 
lines of underground cables in New York city. They are 
fn three iron tubes about three inches in diameter each, and 
lead from the main office of the company to Pier 18, foot of 
Cortlandt street, North River. In these three tubes is a 
cable of thirty wires each. These are conducted under the 
Hudson River to Jersey City. 

When first laid, about five years ago, there were only the 
two tubes and the two cables in them. The expense of lay- 


‘ing them from the main office to the river was at the rate of | 


$15,000 per mile, the cables each costing at the rate of 
$5,250 per mile. About one year ago some of the wires in 
the cable failed to act, and one cable was entirely taken out 
and replaced by a new one. Another tube and cable was 
also-then placed in the trench. 


it may be necessary to entirely renew the cable. 
of $7,500 per mile for laying underground cables is great 
when compared with the cost of a line of poles in the city, 


which rarely exceeds $150 per mile, capable of carrying | 
In places where smaller and shorter poles can | 


many wires. 
be used ‘the expense is very much less, even as low as $75 


per mile in cities, and much less in the country. Increase | 


of expense implies a necessary increase of rates. The inte- 
rest on the cost of a mile of underground line will be suf- 
cient to build at least four new lines the same length every 
year, which will last from twelve to fifteen years each, the 
wire costing only $15 per mile. 

The popular objection urged against the present system is 
that the poles and wires are ‘‘ unsightly.” When this is 
closely examined it shows it to be mere clap-trap and with- 
out any reasonable foundation, and it will more strongly 
apply to every means of economical and convenient carry- 
ing of merchandise and passengers in cities, without avy of 
the chief annoyances which appertain to the latter. 


It is| 


The expense of often re- | 
placing must also be considered, for if some of them fail | 
The sum | 


Surely, the means of the conveyance of intelligence is as. 
important and as great convenience in a community as the , 


conveyance of persons and of merchandise. Indeed, this 
mode of carrying news saves much personal travel by mes- 
senger gr otherwise. 

The day has not yet arrived when underground telegraph 


lines in American cities will prove a convenience and be a; 
popular success, as some will try to make others as well as/ 


themselves believe. The facts of science are stubborn 
things and cannot be removed or dispensed with by pupu- 
lar opinion or legislation. —Journal of the Telegraph. 
a ee 
M. Gaiffe’s Sulphate of Copper Battery. 

This is an improvement on the Daniell element, -and is in- 
tended’ to put a stop to the reaction of the zinc on the sul- 
phate of copper when the circuit is open The apparatus 
consists of a glasscell, at the upper part of which isthe zinc, 
constructed as in a Calland element. The central vessel has 
a porous upper portion fixed upon a non-porous lower por- 
tion, which may consist of an ordinary drinking glass, The 
copper cylinder placed in the central Gell has a prolongation 
which is bent down so as to reach downto the bottom of the 
outer cell, where it terminates in aring.. This element is 
charged by means of a concentrated solution of zinc sulphate 
of magnesium sulphate, while some crystals of copper sul- 


| ized. 


Scientific American. 


[FEBRUARY 4, 1882. 


phate are placed in the bottom of the central cell. On dis- 
solving, the copper sulphate first saturates the liquid in the 
non-porous part of the central cell, and when the copper so- 
lution reaches above the top of the non-porous part it tra- 
verses the porous cell, and falls, in virtue of its superior 
density, to the bottom of ‘the outer cell, beyond the reach of 
the zinc. This passage of the copper sulphate is effected 
slowly, and the circuit may be left open for weeks without 
any deposit of copper being perceived on the zinc. When 
the circuit is closed this element first reduces the sulphate 
of copper which has fallen to the bottom of the outer cell, 
the liquid in which soon resumes its original purity, and the 
action then continues as in an ordinary Daniell element. 
8 
RHEOMETRIC APPARATUS, 
BY MARCEL DEPREZ, 

As an example of the arrangements of rheometric appa- 
ratus belonging to the different classes cited in a preceding 
article, I shall describe two instruments that I had con- 
structed some time ago. The first of these (Fig. 1) consists 
of a soft iron needle mounted on a horizontal axis movable 


about two knife edges, and inclosed within a galvanometric 
helix, BB. The helix is placed within a pair of large bob- 
bins, A A, wound with a wire of pretty large diameter, into 
which is sent a current from a Bunsen pile. The axis of the 
iron needle terminates at C in an index, and in a system of 
small masses movabie on screws, the purpose of which is to 
balance the whcle. 

To employ this instrument, there is first sent into the wire 
of the bobbins, A A, a current from some energetic and 
constant source, such asa Bunsen element. The result is 
that the soft iron needle becomes magnetized to saturation, 
and places itself spontaneously in such a manner as to coin- 
cide with the axis of the bobbins, A A; but it is proper to 
remark, also, that it is directed at the same time as magnet- 
If, afterwards, the galvanometric helix, B B, be put 
in relation with any source whatever, the needle will*behave 
like the magnetized needle of an ordinary galvanometer, 


and its deflection will depend upon the intensity of the sec-. 


ond current and of the directing force developed on it by 
the bobbins, A A. Now, this directing force may be ren- 
dered as feeble as may be desired in two ways: (1) by in- 


| creasing the diameter of the bobbins, A A; and (2) by act- 


ing upon one of the regulating masses in such a way as to 
place the center of gravity over the axis of rotation until the 
equilibrium is almost indifferent, when the bobbins, A A, 
will be traversed by a magnetizing current, while the bob- 
bins, B B, will be traversed by none at all. 


It will be seen, then, that this instrument is a galvano- 
meter in which the needle may be magnetized with great 
energy, while the directing force may be rendered very 
feeble, these being conditions that we always try as much as 
possible to obtain. 

It will also be seen that it constitutes likewise a comparer 
of currents; that is to say, an apparatus giving the relation 
of the intensities of two currents and not their absolute 
value. 
into the bobbins, A A, and the other into the galvanometric 
helix, B B, and if care has been taken to destroy every 
species of foreign directing force, by causing the center of 
gravity of the movable system to coincide with the axis of 


the knife edges, and by placing the latter in the magnetic 


meridian, the soft iron needle will assume a position of 
equilibrium, which will not change whether each of the cur- 
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rents be doubled, tripled, or quadrupled. But this position 
of equilibrium will change, on the contrary, if the intensity 
of a single one of the currents be altered. In order to de- 
monstrate this property experimentally, the two bobbins, 
A A,B B, may be united in derivation on a same curve; 
when, the law of the division of the current between the 
two bobbins depending only on their respective resistances, 
the deflection of the needle will be seen to remain the same 
as long as these respective resistances are not altered, what- 
ever be the intensity of the total current. If, on the con- 
trary, by any means whatever, the resistance of one of them 
be altered, the position of equilibrium of the needle will im- 
mediately change. Owing to this property, this instrument 
might become a measurer of resistance which should indi- 
cate, by a simple reading, the resistance of a wire into 
which was sent a current of any intensity whatever.* 
Becquerel’s Balance, modified. —The second instrument is 
based on the same principle as the Becquerel balance, It 
consists (Fig. 2) of a powerful magnet, A A, whose arms are 
surrounded by the two bobbins, B B, in such a way that the 
distance between the pole of each arm and the lower arma- 


In fact, if two currents are simultaneously sent, one 


ture of the corresponding bobbin is equal to about a third 
of the total length of the latter. The two bobbins are mu- 
tually interdependent, and are connected with a knife edge, 
C, supported by the small lever arm of a steel yard, C F, 
whose long arm carries a weighing slide, F, to which may 
be hooked a supplementary weight, G. The magnet 1s 
stationary and the bobbins movable, and receive the current, 
either through mercury cups or through a very fine and flexi- 
ble wire, wound in the shape of a helix, whose elastic force 
es altogether feeble and yet constant. This apparatus pos- 
sesses «n advantage over the Becquerel balance in having a 
| very intense magnetic field, while in the latter the magnets 
| are formed of small iron bars 4 to 5 millimeters in diameter, 
It might be objected that the weight of the bobbins being 
'much more considerable than that of the bars of the Bec- 
; querel balance, there would be lost, as a consequence of this 
surcharge imposed on the balance, the benefit resulting from 
the increase of the mechanical action of the current. But it 
is necessary to remark that the weight of the entire movable 
portions of the balance is greater than that of the movable 
bobbins, and that, consequently, in these two instruments, 
the balance is placed perceptibly under the same conditions 
of sensitiveness, while the absolute mechanical effort, at an 
equal intensity with the current, is much greater in this 
apparatus than in that of Becquerel. The model shown in 
Fig. 2, although roughly constructed, has in fact exhibited 
a remarkable sensitiveness. I think, then, that this appa- 
ratus, when better made, might render genuine services. — 
La Lumiére Hlectrique. 
= et 
MECHANICAL INVENTIONS, 

An improvement in machines for making dough into cakes 
has been patented by Mr. Daniel M. Holmes, of Cincinnati, 
O. The object of the inventor is to secure an even and 
constant feed and pressure to.the valvesand cutters. With 
the use of the ordinary dough box and plunger in cake ma: 
chines considerable time is lost in the intermitteat action of 
the feed. Mr. Holmes has, therefore, provided means of 
accomplishing ai even and constant feed and delivery, 
whereby the time usually consumed in recharging the ma- 
chine is saved, and a consequently larger yield of goods ina 
given time is effected. 

Mr. Henry H. Norrington, of Wegt Bay City, Mich., has 
patented an improvement in the class of punches or perfo- 
rating stamps designed for use in banking and other similar 
establishments for the purpose of puncturing or cutting out 
portions of a check or other written instrument to prevent 
fraud by alteration. This inventor has .obtained Letters 
Patent of the United States for stamps or punches of this 
class, and the present invention is in the main an improve: 
ment upon that which forms the subject of patent No. 
223,161, granted to the same inventor December 30, 1879. 

Messrs. Levi L. Lukens, of Chester, and Henry Holcroft, 
of Media, Pa., have patented an improvement: in shuttle 
| boxes for looms which consists in a peculiar construction 
|and arrangement of the parts, by which the second spindle, 
as ordinarily used, is dispensed with, which permits of an 
‘increasing width of the picker strap. There are other 
'pointsin the invention which cannot be described without 
an engraving. 

An improvement in the class of machines adapted for sol- 
dering the heads of paint cans and other cylindrical vessels 
to their bodies has been patented by Mr. Henry R. Robbins, 
of Baltimore, Md. It is more particularly an improvement 
|in machines which are adapted for using solder wire, the 
‘Jatter being wound upon a reel, from which it may be drawn 
off as required and fed into contact with the heated soldering 
ironsand can seams. In this machine the wire reels and 
mechanism for drawing off the wire are operated simulta: 
neously with the rotation of the can by means of friction 
gearing, which is put in operation by treadle mechanism. 
The soldering appliances are also arranged for a certain sim- 
ultaneous and automatic action. The soldering irons are 
pivoted and adapted to vibrate between the can-helders and 
an open furnace, so.that they may be swung forward to 
press on the can seams, and backward to enter the furnace, 
where they are heated preparatory to the next operation, 

An improved car brake, patented by Messrs. William A. 
Kearney and Joseph G.. Davis, of Logansport, Ind., consists 
in a novel arrangement of a cam for drawing the brake chain 


* Mr. Carpentier has recently constructed a resistance measurer bared, 
on an analogous principle. 
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with an increasing leverage, and in levers, pawls, and 
ratchets for operating the brake. 

Mr. William W. Whitmore, of Defiance, O., has patented 
improvements in that class of tire setters and coolers in 
which a table carrying a wheel is raised and lowered in a 
tank containing water to cool and set the tire. The inventor 
dispenses with the center post ordinarily employed, and is 
readily enabled by operating the lever to immerse the table 
and wheel in the water in the tank and hold itin any desired 
position. 

An improved vehicle axle has been patented by Mr. Henry 
Dugan, of Mount Pleasant, Mich. This invention consists 
in an axle having a bearing thimble screwed on its outerend 
and a sleeve with an annular shoulder screwed on the inner 
end of the beveled part of the axle, passing into the axle 
box, the axle box being held on the axle by a threaded _col- 
lar screwed into the rear end of the box and resting against 
the shoulder of the sleeve at the inner end of the beveled 
part of the axle. 

A lifting-jack for wagons, of improved and simplified con 
struction, has been patented by Mr. John C. Beard, of New- 
tonville, Ind. This invention consists of a bifurcated up- 
right frame carrying a vertically sliding bar, provided at its 
upper end with a stepped head-block, the bar and head-block 
being adapted to be raised and supported in its elevated posi- 
tion for holding the load by a hand lever pivoted at its end 
to the vertically moving bar, in connection with a swinging 


connecting bar pivoted to the frame and to the lever. 
nn -coiciek <oekco Cone 


The Dangers of Hydrofluoric Acid. 

[The subject of this distressing accident was Mr. Rob- 
bins, assistant in the chemical laboratory of the Institute of 
Technology, Boston, Mass. The patient isa man of very 
acute observation as well as a considerable degree.of medi- 
cal information, and 1 urged him to prepare an account of 
his experience with this acid, as it was the first case of 
injury of this kind I had ever seen. He acceded to my 
request, and the following paper, with a few unimportant 
changes, is his own account of this rare occurrence. 

ALBERT N. BuopGert.] 

“Fluorine as an element is as yet unknown, it never 
having -been isolated. The reason of this is that it is so 
destructive to all apparatus used for the purpose. It has 
been studied in its compounds and reactions, and its atomic 
weight has been determined indirectly. It is the only ele- 
ment which has no known compound with oxygen. It 
unites with many other elements as a monatomic acid radi- 
cal, and forms fluorides and also forms quite a number of 
double salts. Nearly all these compounds affect glass in 
the presence of moisture. Its hydride is a strong acid like 
that of chlorine and: is a gas. It dissolves many of the 
metals to form fluorides, is easily absorbed by water, and 
the liquid acid is obtained by saturating distilled, water with 
the gas. It has little effect upon platinum or lead, and is 
transported in gutta percha bottles as it affects neither this 
nor wax nor paraffine, but its action upon other organic 
substances is often very energetic. I once attempted to 
redistilt some of this acid as it is formed in these bottles, but 
neglected to dilute it one half as is usually done when it 
is wished to condense it without a freezing mixture. When 
heated, the gas began to come over without condensing. It 
_ charred the wooded box which surrounded the receiver and 
dissolved and volatilized a piece of writing paper which 
was exposed to it, leaving only a slight film of a gelatinous 
substance, probably the gum from the sizing of the paper. 
Concerning the action of this acid upon animal tissues little 
is known. 
it which I have been able to find. He says, in substance, 
that it corrodes the skin, giving rise to insufferable pain, 
and produces a deep ulcer which is very difficult to heal ; 
small drops of it being sufficient to produce white and pain- 
ful blisters. I had not read this, and was not aware of the 
great severity @f the action of this acid, and I carelessly 
used the stump of a match, the wood of which was satu- 
rated with the acid above referred to, to remove the lime, 
etc.; from the surface of a piece of porcelain so as to obtain 
the freest action on the part where I desired to etch a hcle 
through it. When I first noticed that it was getting upon 
my fingers I washed them and greased them with tallow, 
and. thinking they were sufficiently protected I went on 
with my work. For about an hour and a half I had the 
match in my fingers the greatest part of thetime. Just 
before I got the hole through I noticed that the ends of my 
forefinger and thumb were beginning to be unsensitive, and 
] felt a curious sort of dull pain that perhaps might best be 
described by saying that my fingers ‘‘hurt” a little. When 
through, I washed them well, applied dilute ammonia water 
and washed that off, and then applied bicarbonate of soda, 
but these measures did not relieve the pain from soon becom- 
ing very uincomfortable, and I dressed the fingers in a mix- 


ture of linseed oiland lime water, as it felt more like a burn | 


than anything else. This was done between eleven and 
twelve A. M:. That afternoon I made an organic combus- 
tion, and the pain gradually increased till toward the last it 
seemed a question whether the furnace or my fingers were 
hotter. Inthe evening I began to feel alarmed, and con- 
sulted Dr. Blodgett. 

“ At this time the ends of the fingers were white and very 
hard,’so hard indeed as to dull the scalpel with which he 
endeavored to cut away some of the skin. ‘The action was 
still going on; and as the depth to which it had penetrated 
could not be ‘determined a dressing of cold cream was 
applied, and later vaseline was used, but neither seemed to 


Wurtz’s dictionary gives the fullest account of | 


| three tests at one operation. 


\ 
allay the steady increase of the pain, which now most nearly 


resembled the sensation of a burn when held near the fire. 
The only relief’ obtained was by the application of cold, 
and this was only partial, and the only variation in it was 
from bad to worse, and at last it became the most severe 
pain I can imagine, and it was not till four o’clock the next 
morning, and with the aid of one hundred and ten drops of 
laudanum, that I was enabled to obtain sufficient relief for 
a broken nap. The next day the pain had subsided and the 
acid had penetrated quite a distance below the skin, render- 
ing the flesh totally insensible and hard, having abstracted 
all the water from it. The other fingers were only slightly 
swollen, and the swelling did not extend back as fur as the 
hand, showing that the blood was not poisoned at all. My 
usual good health was only temporarily and slightly impaired 
by the laudanum, but no other medicine was given. The 
course of treatment was to remove the destroyed tissue. 
This it was thought best not to do with the knife, but poul- 
tices, alternating with frequent soakings in very hot water, 
were constantly employed, which proved effectual, although 
slow in its operation, it being fully twenty days from the 
time of the injury till the slough was all removed. It was 
very dry and tough, and by no means inclined to separate 
from the surrounding tissues. In four weeks I abandoned 
all dressings to the fingers and was able to use them a little. 
Only a small permanent loss of tissue has resulted, but now, 
after three months, thescars are tender and the sensation is 
perhaps permanently destroyed. This agrees with the action 
of this acid as stated by Wurtz, especially as regards the 
pain, but he does not mention the very important fact that 
no pain is felt for some time after contact with the acid, 
which in my case was between one and one and a half hours, 
‘and by this time the surface has become so hard that it is 
difficult, if not impossible, to check the action underneath, 
so that the damage is for the most part done before one finds 
it out. 

“The difficulty in healing appears to consist in removing 
the slough, as it heals very quickly when this is out of the 
way, and after the first siege of pain, which is a long and 
severe one, the sore is no more painful than any other of 
equal size. I think that should I meet the same accident 
again I should lose no time in washing it off as thoroughly 
as possible and then apply water glass if this were accessi- 
ble; if not, I should use an alkali, and if possible soak the 
part in water as hot as could be borne, and apply cold 
cream or some other dressing which will keep the part soft 
and also exclude the air. 

“I have also heard of two other persons who have had 
misfortune with this acid. They were Dr. C. F. Folsom 
and a Mr. Lodge. The latter had the end of his thumb 
badly burned. It was three months in healing, and quitea 
loss of substance resulted. I think that books on chemistry 
and teachers of the science should give greater precautions 
as to the use of this dangerous reagent. From the fact that 
this acid so effectually hardens animal tissue without dis- 
torting it, I think it might perhaps be employed by the his- 
tologists as a hardening agent for the soft tissues, especially 
of the nervous system, as a means of preparing them for 
microscopical study. I having never known this experi- 
ment to be tried, and it would be necessary to use it in very 
dilute form, but as far as my own observation extends, the 
action on the tissues would be exactly what is desired.”— 
Boston Med. and Surg. Journat. 


NEW COIN SCALE. 
The return to hard money as a circulating medium bas 
given to counterfeiters a new field for operation, which they 
have occupied andare energetically working. Allgoldcoins 
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McNALLY’S COIN SCALE AND COUNTERFEIT COIN 
DETECTER. 


and the larger silver coins are counterfeited.extensively, and 
genuine coins are debased to a considerable extent. It: is 
said that there are in circulation in the United States over 
two million of dollars’ worth of spurious and altered coins. 
Counterfeit, altered, and light coins are detected by three 
methods, by weighing, by measuring the thickness, and by 
measuring the diameter. 

We give an engraving of an instrument that applies these 
The operation is obvious, the 
slot is exactly filled by a coin of standard size, and the scale 
is tipped by a coin having tke standard weight. 

The slots are marked for the various kinds of coin, and 
the scale is adapted tu both gold and silver. 

This device is indorsed by bankers and business men gen- 
erally, and by the United States Treasurer, by the chief 
clerk of the Post Office Department, and by a large number 
of influential and prominent business men. 

For further information address J. T. McNally & Co., 
311 Broadway, New York city. 

a a 

Mast, Foos & Co., manufacturers, Springfield, O., were 
awarded the large gold medal on the ‘‘iron turbine” wind 
engine at the exposition lately held at Adelaide, South Aus- 
tralia, for superior merit. This medal] is of the finest Aus- 
tralian gold, and véry valuable. 
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| without putrefaction. 


Nature of the Diphtheritie Contagium. 

In the spring of 1880, Drs. H. C. Wood and H. F. For- 
mad, under the auspices of the National Board of Health, 
began a series of experiments upon rabbits with a view of 
determining the nature of the contagium of diphtheria. 
The animals were inoculated with diphtheritic membrané 
taken from the throats of human patients. 

In the course of these researches, it was determined that 
there is nothing specific in the production of false mem- 
brane in the trachea, and that traumatic pseudo-membrane 
accurately resembles the diphtheritic, except that micro- 
cocci are not quite so abundant in it. The experimenters 
conclude that the disease produced by the diphtheritic inocu- 
lation was really rabbit diphtheria, because the poison giv- 
ing rise to it, the symptoms during life, and the post-mortem 
lesions were identical. In addition to this, the contagious- 
ness of the disease was retained. They accept the experi- 
ments of Curtis and Satterthwaite, showing that the infec- 
tious character of diphtheria depends upon the solid parti- 
cles of the membrane; furthermore, their researches lead 
them to conclude that the micrococci are in close relation 
with the essential poison of diphtheria, being either the 
virus itself or the producers of it. The results of culture of 
these bacteria lead them also to assert that there is no differ- 
ence between the micrococci of simple sore throat and those 
of diphtheria, except in activity of reproduction; the two 
are the same organism, existing under different conditions. 

Drs. Wood and Formad believe that the vitality under 
artificial culture is in direct proportion to the malignancy 
of the case from which the plant is taken. They have suc 
ceeded in producing diphtheria by the inoculation of cul- 
tured micrococci, but never with those of a generation later 
than the second. 

M. Pasteur has indicated that an inert organism may be- 
come virulent, and sce versa, and in the same way they 
believe themselves able to prove that the micrococci of the 
mouth are really identical in species with those of diph- 
theria. That oxygen may be ‘potent in converting a viru- 
lent into a non-virulent organism, they regard as probable, 
from the effects of exposure of dry membrane. The micro- 
cocci of a catarrhal angina or trachitis may, under favorable 
circumstances, be transformed into micrococci of diphtheria, 
and a self-generated diphtheria (¢. e., endemic) ensue, or ex- 
ternal conditions may favor the transformation of inactive 
into active organisms, and these may lodge in the trachea 
and also cause diphtheria (é. e., epidemic). In the first 
instance, the disease may spread by organisms exhaled by 
the breath. Diphtheria will vary in contagiousness accord- 
ing to the development of the virus—malignant diphtheria 
will be more contagious than the mild endemic form. The 
conditions outside of the body which favor the transforma- 
tion of inactive into active micrococci, and agents destroy- 
ing these organisms, remain yet to be studied.—Phila. Med. 
Times. 

ee HG ae 
A New Method of Embalming Bodies and Preserving 
Tissues. 

Dr. Virodtzeff (Balsamirovanie, xi., 164, St. Petersburg, 
1881) recommends the following preparation as an effi- 
cient agent in he embalming of bodies and the preser- 
vation of tissues: Thymol, 5 parts; alcohol, 45 parts; gly- 
cerine, 2,160 parts; water, 1,080 parts. 

It is cheap, innocuous, free from unpleasant odor, pos- 
sesses the property of keeping the body soft, elastic, fresh, 
and life-like, and does not ruin instruments. Thymol is 
selected as being superior to other antiseptics, and glycerine 
is added, both on account of its own preservative qualities 
and to retard the evaporation of the fluid. For the prepara- 
tion of tissues the same solution is employed. If the cada- 
ver be quite lean, or the tissues very delicate, equal parts of 
water and glycerine (1,620 of each) are combined with the 
above quantities of thymol and alcohol. To inject a body, 
half its weight of the fluid is necessary. A properly em- 
balmed cadaver may be preserved indefinitely under ordi- 
nary circumstances, gradually shrinking and mummifying 
Specimens are either to be injected 
with or macerated in this fluid. Maceration must not be too 
prolonged—the appearance of the specimen should act as a 
guide. The part, after having been thoroughly cleansed in 
water, and prepared, may then be exposed for months to the 
air without losing its consistency, form, and color. Perma- 
nent specimens may be inclosed in a hermetically sealed 
glass vessel containing a little of the same solution. The 
Medicul Record says that Dr. Peabody has used this preserv- 
ing fluid, with excellent results, in the New York Hospital 
Museum. 

The Cedars of Lebanon. 

Regulations were lately issued by Rustem Pasha for the 
guidance of travelers and others visiting the Cedars of 
Lebanon. These venerable trees have now been fenced in, 
but, with certain restrictions, they will continueto be acces- 
sible to all who wish toinspect them. In future no encamp 
ments will be permitted within the inclosure, except in the 
part. mar ked out for that purpose by the keeper, nor may 
apy cooking or camp fires be lighted near the trees. a regu- 
lation that has been rendered specially necessary by the par- 
tial destruction by. fire of three of the largest cedars. 
Lastly, no animals will be allowed to enter the inclosure 
and the keeper.of the ground has orders to hold the drago- 
mans and tourists’ guides responsible for any infraction of 
the regulations, 
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EXPLOSION OF TWO BOILERS AT PITTSBURG, PA. According to one or more witnesses, it appears that these | tested them at 170 pounds, and reported them:as old boilers 

On the 9th of December, about five o’clock, P.M., the | two, which were over the same fire, and had a separate steam | requiring repairs, which having been made by putting seve- 
heavy, dull sound of a disastrous boiler explosion reverbe-|drum and a mud drum, shown in Fig. 4, common to the| ral half-sheet patches, and perhaps some whole sheets, upon 
rated among the hills of the busy city of Pittsburg, Pa. |three composing the second set, were made for and used on| their undersides, according to his direction, they were, at 
Two boilers of the nine composing the steam system of the|a river steamer, the Carrie Brooks, which formerly ran | that time, allowed to be used at 125 pounds per squareinch. 
Keystone Rolling: Mills, shown Their history from 1872 to 
in Fig. 1, situated in the 1879 is not clear, perhaps 
Fourteenth Ward of the city, - : = = —— ——a = = they then were on the steamer 
exploded with astonishing vi- Carrie Brooks. 
olence, causing the death of On the 22d of April, 1881, 
two workmen, injury to ten they were last officially in- 
others, and the total wreck of spected as active boilers, in 
the boiler house and adjacent their places at the Keystone 
blacksmith’s shop, as well as Rolling Mills, and allowed 
a portion of a building be- 120 pounds per square inch, 
longing to a neighboring cop- as shown by the official cer- 
per works, tificate. The engineer thought 

Cornelius Dunn, the fire- he was allowed 125 pounds; 
man, who was at the rear of as he was the year before, be- 
the boilers, was instantly cause the safety valve had not 
kiiled; Alvas Gideon, a black- been changed to 120. 
smith’s helper, at work in the The above history is con- 
smithy, was shockingly in- densed from the sworn state- 
jured; and John Price, a pud- ments made before the coro- 
dler, whose skull was crushed, ner as they were reported for 
died the second day after the the Pittsburg Despatch. Now, 
explosion. Although the cit- if we apply to this case the 
izens of Pittsburg and of the practical facts, that prudent 
iron regions in its vicinity boiler insurance companies in 
are not strangers to the de- this country, according to 
structive effects of boiler ex- their published tables, would 
plosions, yet this double dis- only allow 66 pounds pressure 


aster completely bewildered for an old 42-inch shell one- 
the average native observer; Fig. 1—VIEW OF THE INTERIOR OF THE BOILER HOUSE OF THE KEYSTONE ROLLING MILLS, SHOWING quarter inch thick,* having no 
and, judging from the dura- THE ARRANGEMENT OF THE BOILERS BEFORE THE EXPLOSION. iinportant visible. defedts,and 


tion of the inquest, which has : that the Manchester(England) 
been repeatedly adjourned in order to obtain newexpert tes- | between Pittsburg, Pa., and Zanesville, Ohio. -But, accord- | Board of Trade rule would allow but 60 pounds, less than 
timony and facts, it appears to have thoroughly puzzled both |ing to another witness, the proprietor of a spice mill in | half what had been officially permitted in this case, it seems 
the witnesses and the court, whose duty and_ evident desire | Pittsburg, it appears that they were new when put into his almost a waste of time to further argue the question of 


are to explain the casualty and place the responsibility. mill in 1866. His testimony shows that although he used | causes of the explosion. 

A short history of the case, accompanied by our illustra-|them at only 40 pounds pressure, that being all he required, | But there are in every manufacturing community a large 
tions, will show that the task é class of practical men who 
of the coroner, so far as the still hold to a variety of old 


cause is concerned, ought not 
to be very difficult, since the 
cause is not obscure when 
sought for by means of a sys- 
tematic study of all the phe- 
nomena, without bias caused 
by local or personal interests 
or preconceived and fixed 
opinions on the subject of 
boiler explosions. 

The exploded boilers, num- 
bered 5 and 6 in Figs. 3 and 
4, were of the common two- 
flue type, with flues about 
15 inches diameter, quarter 
inch thick, and shells origi- 
nally of the same thickness, 
42 inches diameter, and 24 ScLlENTIFIC AMERICAN. 
feet long, made in twelve The accompanying large 
rings or courses of plates, two Fig.3—VIEW OF THE REAR OF THE BOILERS. landscape, Fig. 2, and the 
plates to each course. They 7 diagram, Figs. 5 and 6 (which 
were allowed, by the city inspector's certificate, to carry 120 | yet they were ‘' all the time giving out,” and he became dis-|is a plan of the works), constitute a pretty full graphical de- 
pounds of steam pressure, but the evidence shows that it |gusted, and sold them for $100 each toa dealer in such| scription of the scene of the explosion. On these illustra- 
required 180 pounds to run the mills at full speed, and that | goods, in 1872. . They were bought by the National Tube | tions may be traced the distribution of the fragments of 
they were working at about 125 pounds at the moment of | Company,.in 1879, and placed in the Keystone Mills on the 
the explosion. recommendation of the city inspector, who, it appears, had 


theories on the subject of 
boiler explosions, and they 
were unusually well repre- 
sented before the coroner in 
thiscase. In fact, each one 
of the morecommon old theo- 
ries, mysterious and other- 
wise, had there a zealous 
il champion, 
J A It seems, therefore, impor- 
7 tant to sketch and answer the 
Vit i most specious of these theo- 
e ries, but the space is not now 
available for such a review. 
It may be found, from time 
to time, under the head of 
“« Steam Boiler Notes,” in the 


| 
| 


V V.—NSteam-stop valve. 


*The iron was wasted by external corrosion about 25 percent. of its 
original thickness, in places near the leaky joints, 
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5.—Principal part of No. 5 boiler, which was thrown over the church on the bluff. 6.—Principal part of No. 6 boiler, that struck the copper works, etc. 


Fig. 2.—EXPLOSION OF TWO STEAM BOILERS AT THE KEYSTONE ROLLING MILLS, PITTSBURG, PA, 
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the two exploded boilers. Nos. 5 and 6, in the landscape, 
are the principal fragments, being 16 feet of the length of 
each of the boilers, which were not broken except at their 
separating line. 

Figs. 1 and 3 show the arrangement of the nine boilers, 
the former the front and the latter the rear view, as they 
stood before the explosion. Fig. 4 
shows the underside of the two ex- 
ploded boilers and the lines of rupture, 
also their relation to boiler No. 4, be- 
longing to the same set. It was two 
feet longer, and had eleven patches on 
its bottom. , 

It will be observed that the middle 
battery of boilers had two furnaces, a 
wall between Nos. 4 and 5 boilers form- 
ing the division. All the boilers rested 
upon stand pipes or legs, which con- 
nected them to their respective mud 
drums at the rear, and upon the fire 
front castings at their front ends. 

The middle battery was supplied 
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The pressure of the issuing. water was, therefore, about 
equal to that of a vertical water column 300 feet high, and 
its temperature was about 355° Fahr. There were nearly 600 
cubic feet of free steam in the steam space of the nine boil- 
ers, and, supposing the steam valves to be all open, this 
tremendous volume of steam, at 127 pounds pressure, in- 
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with water through the pipe, G, Fig- 


4. Theend of the steam drum which 
was attached to the two exploded boil- 
ers is seen at E, while F is the mud 
drum, common to these three boilers. 
A patch, consisting of about half a 
plate, had been put into the shell upon 
which the stand pipe of No. 5 boiler 
was riveted, A B, Fig. 4. The loca- 
tion of the initial rupture is pretty 
well established by the appeawunce of 
this plate, which is breken through the 
stand pipe opening and around the cir- 
cle of rivets that secured the flange of 
the stand pipe to the boiler shell. The 
weakness here is indicated by old 
cracks on the line A B, and around 
the fractured edge between the rivets, 
and by external corrosion of the patch 
which had been kept wet from the 
leaks through the cracks and the flange 
joint. This part is shown enlarged in Fig. 7. These leaks 
—as no doubt others were that had from time to time called 
for repairs—was caused by feeding cold water in large inter- 
mittent doses in former years. This bad habit was occa- 
sionally practiced up to the day of the explosion. 

When the main mill engine wasrunning, water moderately 
heated could be had from the tubular heater, H, Fig. 1, 
through which the exhaust steam passed; but when the 
engine was stopped, cold water only could be had, which | 
was fed to the three batteries of boilers alternately as they 
required it, by a large, Blake steam pump, perhaps in large | 
volumes rapidly introduced. Its cooling and contracting | 
effect upon this part of the boiler, together with the brittle 


Figs, 5 and 6—GROUND PLAN, SHOWING LOCATION OF WORKS AND LANDING PLACE OF 


ENLARGED SKETCH OF STAND PIPE AND PATCH —A B, INI- 
TIAL RUPTURE—C, OLD FRACTURE IN SHELL PATCH 


THROUGH FLANGE RIVET HOLE. 


quality of the patch and the extraordinary internal pressure, 
developed the weakness which gradually increased till the 
limit of endurance was reached. On the day of the explo- 
sion these boilers were shut off for repairs. Two hours, or 
less, before the explosion the flange of the stand pipe (see 
Fig. 7) had been calked to stop a leak. The boilers were 
then filled with water to the second gauge, and steain was 
raised. The boilers were then left in charge o, Fireman 
Dunn, who was directed to feed the water up to threc gauges. 


BOILER, E E, etc., PARTS OP BROKEN BOILERS. 

stantly moved with lightning speed toward this opening, , 
pressing only the portion of water that lay immediately 
in its path out at the now enlarging opening, the free ends 
of the broken ring of plates, a, Figs. 4, 8, etc., spread out- 


ENLARGED FULL SIZE SKETCH OF PART OF 
SHELL PATCH.—C, SAMPLE OF OLD FRAC- 
TURE THROUGH FLANGE RIVET HOLES. 


Now, when the patch on No. 6 boiler suddenly ‘urst open | ward like wings of a bird, cross tearing the plates on the 
on the line A B, Figs. 4, 8, etc., the steam gauge hac’ just | spiral line indicated (Fig. 4), and on che rear head seam; the 


been observed by a witness to register 127 nounds, 


VIEW OF UNDER SIDES OF THE SECOND SET OF BOILERS.—Nos. 5 and 


6, EXPLODED BOILERS, ON WHICH ARE SEEN 


FRACTURE.—A B, THE INITIAL RUPTURE—E, THE STEAM DRUM 


|left hand free end ‘strikes boiler No. 5, which was almost 


equally weak at corresponding points, 
and from the same causes that caused ! 
weakening of No. 6 Boiler. The blow, 
was sufficiently violent to indent the, 
plate, a, where it struck a line of rivets 
on No. 5 boiler, and it had ample force 
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OF Nos. 6 and 6—F, THE MUD DRUM OF THE SET.—G, THE FEED 


PIPE. 


RING OF PLATES FIRST 


© 1882 SCIENTIFIC AMERICAN, INC 


to so shock the overloaded weak structure as to cause it to 
break on a line correspondiug to A B through the stand pipe 
opening. No. 5 boiler now opened in the same manner as 
No. 6 had done, and six tons of highly heated water, that 
the two broken boilers contained, now. relieved of pressure 
by the instantaneous escape of the free steam, expanded 

: with explosive rapidity, giving out, in 
falling from 355° to the atmospheric 
boiling point 212°, 143 units per 
pound of water. Each pound of the 
12,000 pounds of water" gave out force 
enough to raise 143 X 772 = 110,396 
pounds one foot high. The grand total 
of power given out in less than a sec. 
ond of time was therefore 110,396 x 
12,000 = 1,824,'752,000 foot pounds, a 
force quite sufficient to accomplish the 
observed ‘destruction, even though a 
large percentum of it was diffused in 
the air, upon which it reacted almost 
as violently as exploding and detonat- 
ing compounds do. 

It has been repeatedly demonstrated, 
both by accidental and by experimen- 
tal boiler explosions, that empty hot 
boilers do not accomplish a tenth part 
of the destruction that is done by boil- 
ers containing large volumes of water 
at a temperature due to the pressure. 

There was no evidence of a lack of 
water in these boilers. They were 
carefully examined by a SCIENTIFIC 
AMERICAN representative. Moreover, 
we have the sworn statement of more 
than one uninjured competent witness 
that the gauges were tried a few min- 
utes before the explosion, and water 
showed itself at the upper one. 

The boilers were in the care of two 
engineers and two firemen of long 
experience, in two watches for the 
twenty-four hours, each one of whom 
firmly believed that his life depended 
on a full supply of water, and that no boiler will eavplode 
with water at the second or third gauge. They believe 
tbat a weak boiler will dlow out in a harmless manner and 
relieve itself, as they have often seen them at small and cir- 
cumscribed areas between rigid supports, or may be at the 
transverse seams. 

The chief aim of these experienced men was to look out 
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' for plenty: of water and then plenty of pressure to move the 


machinery at -maximum velocity, which oue of them swore 
could only be done with 1380 pounds of steam. 
Four rear courses of boilers, Nos. 5 and 6, torn as indicated 


in Fig. 4, together with corresponding lengths of the four 


flues, were distributed in about twenty pieces to the right 
and left of the rear of their site, and the unbroken principal 
sections, 16 feet of the front ends of both boilers, were thrown 
as indicated on the landscape at 5 and 6, and plan at EE, etc. 

The plate, a, Figs. 4 and 8, sailed over and entirely clear 
of the main mill and landed on the coal pile near the river. 
This piece was easily identified as the plate a of No. 6 
boiler by the marks of recent calking at the stand pipe 
flange. The main section of the same boiler, No. 5, was 
identitied by the gauge cock openings in the front head ; the 
other boiler which exploded, being the middle one, had. 
none. The principal section of No. 6 boiler flew directly to 
the front and struck a building belonging tothe neighboring 
copper works. The corresponding section of No. 5 was di 
verted by some incident in the progress of the explosion, so 
that it took a direction some 80° or 40° to the left, front, and 
upward over the small church and a dwelling on the slope 
of the high bluff. It struck almost exactly head foremost 
against the heavy retaining wall of the street above the 
buildings, and turning to the front its rear end was flat- 
tened against the same wall, and it then landed in the 
small ravine, as shown at 5 on the large landscape. 

The roofs of the buildings to the rearward of the boilers 
were covered with dédris and dried marks of dirty water, 
pieces of boiler and bricks, all of which point to the same 
conclusion as to the quantity of water that escaped from the 
boilers. 

Boiler No. 4, the unbroken one of this battery, tumbled 
over into the pit occupied formerly by Nos. 5 and 6, and Tay 
upon its side in such a manner that most of the water it con- 
tained was still there on removing the man-hole plate after 
the explosion. 

‘The representative of the Scr—eNTIFIC AMERICAN who ex 
amined this wreck procured several pieces of the iron, which 
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TORN OFF.—A B. THE INITIAL RUPTURE. 


were easily broken off with a common wrench, indicating 
its brittle character. 

The pieces shown full size, Fig. 9, and also on a gmaller 
scale in Fig. 7, were obtained by cutting off the rivet heads 
that held them to the flange of the stand pipe, as shown. 

They are pieces of the patch, and have, at c, a sample of 
the old cracks that existed before the explosion. These 
cracks were filled in places with lime scale deposited from 
the water. 

The conclusion is almost inevitable, after careful study— 

That these two boilers exploded in succession so rapid as 
to be practically simultaneous, beginning at the weak line 
A B of No. 6 boiler. 

That they contained the usual supply of water. 

That the pressure was too great for boilers of their size 
and thickness of iron. 

That the use of cold feed water has hastened the deterio- | 
ration of the poor iron, causing cracks and leaks, from! 
which external corrosion arose, and that the force stored in 
the water of these two boilers by its sudden liberation 
through sufficient openings caused the destruction observed. 

It is, therefore, strongly recommended that heavier and 
stronger material be used for boilers of this size and press- | 
ure; that regular and continuous feeding of hot water be 
practiced; and that more care be exercised by inspectors and | 
those in charge of steam boilers in searching for and immedi- 
ately repairing dangerous defects. 

The fact that the proprietors of the Keystone Rolling Mills 
have ordered first-class steel boilers to fill the places of the: 
exploded ones indicates that they appreciated the recom | 
mendations of the SclENTIFIC AMERICAN representative, who 
explained to their superintendent the causes of the failure of 
these old boilers. 


Bos cet pig Sane 
Chinese Method of Manufacturing Vermilion. 
BY HUGH MACCALLUM. 
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There are three vermilion works in Hong Kong, the : 
method of manufacture being exactly the same in each. The | 
largest works consume about six thousand bottles of mer- | 
cury annually, and it was in this one that the following 
operations were witnessed : 


jand they eat something which they say is not the fruit! | 


First Step—A large, very thin iron pan, containing a 
weighed quantity, about fourteen pounds, of sulphur, is 
placed over a slow fire, and two-thirds of a bottle of mercury : 
added; as soon as the sulphur begins to melt the mixture is | 
vigorously stirred with an iron stirrer until it assumes a 
black pulverulent appearance with some melted sulphur | 
floating on the surface; it is then removed from the fire and ; 
the remainder of the bottle of mercury added, the whole ; 
well stirred. A little water is now poured over the mass, | 
which rapidly cools it; the pan is immediately emptied, ' 
when it is again ready for the next batch. The whole opera- 
tion does not last more than ten minutes. The resulting | 
black powder is not a definite sulphide, as uncombined mer- 
cury can be seen throughout the whole mass; besides, the ; 
quantity of sulphur used is much in excess of the amount re- 
quired to form mercuric sulphide. 

Second Step.—The black powder obtained in the first step | 
is placed in a semi-hemispherical iron pan, built in with: 
brick, and having a fireplace beneath, covered over with 
broken pieces of porcelain. These are built up in a loose 
porous manner, so as to fill another semi-hemispherical iron | 
pan, which is then placed over the fixed one and securely : 
luted with clay, a large stone being placed on the top of it 
to assist in keeping it'in its place. The fire is then lighted 
and kept up for sixteen hours. The whole is then allowedto 
cool. When the top pan is removed the vermilion, together 
with the greater part of the broken porcelain, is attached 
to it in a coherent mass, which is easily separated into its; 
component parts. The surfaces of the vermilion which 
were attached to the porcelain have a brownish red and | 
polished appearance, the broken surfaces being somewhat 
brighter and crystalline. 

Third Step.—The sublimed mass obtained in the second 
step is pounded in a mortar to a coarse powder, and then 
ground with water between two stones, somewhat after the 
manner of grinding corn. The resulting semi-fluid mass is 
transferred to large vats of water, and allowed to settle, the | 
supernatant water removed, andthe sediment dried at a gen- ! 
tle heat; when dry it is again powdered, passed through al 
sieve, and is then fit for the market.—Pro. Pharm. Soc. 

rl ltt 
BOTANICAL NOTES. 

The Color of Spring Flowers.—In a contribution to the 
Science Review, on the color of spiing flowers, Mr. A. W. 
Bennett states that out of a list of sixty-four species, 40°5 per 
cent are white, 20°3 per cent yellow, 17-4 per cent blue or 
violet, and 78 per cent pink. Thus the white and yellow 
flowers would appear to preponderate. He accounts for this 
by the fact that white flowers owe their color to the presence 
of air in the celis of the petals, and that the yellow flowers 
of spring, such as Tussilago farfara, Hranthis hyemalis, 
Primulus, Cheiranthus, etc., owe their color to xanthine, a 
solid pigment, probably a modification of chlorophyl, only 
slowly soluble in alcohol and potash. The predomi- 
nance of flowers of brighter hues during summer and 
autumn he considers to be due to the presence of coloring 
matters which require a strong light and a high temperature 
for their production, particularly the red coloring matter, as 
shown by Batalin. The effect of lightis shown by a refer- 
ence to the flora of Switzerland, in which the larger portion 
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mountain air, and consequently more intense light. On this 
account, and because of the spring being a month later than 
at lower elevations, the alpiue flowers are more brightly col- 
ored. This explanation is confirmed by Siemens’ recent : 
experiments with the electric light. 

White-fruited Blackberries,—Mr. G. M. Wilber, 1n a note 
in the Torrey Botanical Bulletin, reports that in two locali- 
ties in Dutchess County, in this State, he has detected plants 
of the common blackberry (Rubus villosus) bearing berries 
that were perfectly white when ripe, and that were as sweet 
and pleasant to the taste as the usual black fruit of the same 
species. Some of the bushes having been transplanted were 
found to produce the albine berries in succeeding years. 

Superabundunce of Pollen in Indian Corn.—Prof. C. E. | 
Bessey says, in the American Naturalist : ‘‘Nature evidently | 
intends to secure the fertilization of the young ovules in the 
Indian corn (gea mats) beyond all chance of failure. In the 
autumn of 1875 I made a large number of careful counts 
and estimates, which resulted in fixing upon twenty-five 
hundred as the average number of pollen grains in eack 
anther. Each panicle of male flowers (the *‘ tassel”) was 
found by careful estimates to contain about 7,200 stamens, 
so that the number of pollen grains produced by each plant 
is about eighteen millions.’ Allowing two ears, of one 
thousand kernels each, to each plant (a very high estimate), 
there are still nine thousand pollen grains for every ovule to 
be fertilized! 

What isan Appie?—Is an apple a fruit? It is generally 
regarded so; but, botanically speaking, a fruit is that part of 
a plant which contains the seeds, and it is nothing else. The 
core of an apple, then, according to this, is the true fruit, 
for that is the part that contains the pips, and the pips are | 
the seeds Itis a cartilaginous five-lobed capsule splitting | 
along the edges. ‘‘ What oddities,” says Dr. M. T. Masters, 
“these botanists are; they leave on their plates the fruit, 


What is that something which is not the fruit? To answer 
this question to his own personal satisfaction the 

reader should see before him a flower of an apple or pear in 

the earliest stage of its growth, and he should trace in other 

stages, from this earliest condition to the ripe state, the 

growth of the apple or the pear.” A careful examination of | 
this kind, says our author, will ‘‘ enable him to discover that 

the flesh of the apple or pear is nothing whatever but the end 

of the flower stalk, which gradually swells out into a succu- 

lent mass, and which holds embedded within it the true fruit 

—the core. Whatin ordinary language is called the fruit 

is, then, only the swollen flower stalk. Alechemillas and | 
spireeas, peaches and cherries, are not to be h d in flower | 
just now, else a cut down throngh the center of the flower 

of either of these would reveal the cup-like stalk encircling 

the young fruit in the center, just as a pill isinclosed within | 
a pill box. Now, suppose the cup to be fleshy, and so thick 

as to come in contact with the fruit, and we have exactly 

the condition of an apple. So, then, to say that the core of 

an apple is the true fruit, and the flesh thereof the dilated | 
flower stalk, is no dogma to be accepted as an article of 

faith, but it is a statement which any one with a pair of 

eyes, ordinarily nimble fingers, and a little patience, can, at 

the proper season verify for himself. To be able to 

recognize the core of an apple as the fruit proper, and to see | 
in the flesh of the apple a swollen flower stalk, is not to in- 
dulge in a mere botanical technicality, as some might at first 
be inclined to suppose; but it affords a means of ascertaining 
a truth, and, as such, of opening up possibilities of future 
utility and development; for truth is never barren of result 
—the sterility lies with the man who does not avail himself 
of the truth sofaras he can. Deep thoughts to be evolved 
from the castaway core of an apple!” 

lp 

Dried Foods. 

At present we export to Europe about 6,000,000 pounds of 
evaporated apples. The process is extremely simple. The 
fruit is ‘‘ cored” and sliced into pieces one-sixteenth of an 
inch in thickness; it is then exposed to sulphur fumes, which 
arrest all fermentation. and then to a dry and hot blast of 
air, which reduces it to about half its original weight. The 
sulphur fumigation prevents the fruit from becoming dark, 
and after drying .it is almost as white as when firstcut. Sim- 
ple as is this process, it costs about twice as much as drying | 
the fruit in the sun, but such is the saving in weight and | 
flavor that it is preferred, and evaporated apples sell to day | 
in the European ‘markets for fifteen cents a pound 

An old produce dealer interested in the European export 
trade told an Evening Post reporter that, in view of the 
astounding magnitude of the export-trade in food products, 
it would not be surprising to hear of attempts at compressing 
or drying every product of the country. The same process ; 
as that applied to apples has been used with some success 
with peaches, and some berries that can be grown cheaply, 
and as the export of dried food products increases the import 
is constantly decreasing. The raisins from California promise 
to drive all foreign raisins out of our markets. There are 
vineyards of hundreds of acres in Placer, El Dorado, Los 
Angeles, San Diego, and other counties, given up to growing 
and drying grapes, partly by evaporation and partly by sun 
heat. ; 

Another recent use of the evaporation process applied to 
food products concerns the preparation of codfish for Europe, 
and especially for tropical c.imates. The business has been 
established in this city about six months. The persons who 


t 


of red, pink, and blue flowers in spring is remarkable. H. 
Miller attributes this to the greater transparency of the 


use the process assert that ninety per cent of the weight of a 
fresh codfish consists of water. By evaporating the matter 
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until the fish product becomes a sort of fine dry meal, a sub- 
stance is obtained which can be packed in boxes and ex 
ported, one pound of the evaporated cod being equal to ten 
pounds of fresh cod, so far as nutritive properties go. The 
company which is engaged in the business has factories on 
the coast of Maine and at Gloucester, Mass. 
0 
Wet and Dry Thunderstorms. 

A correspondent of the London Times, writing from the 
Transvaal, South Africa, says: ‘‘ Every afternoon tremendous 
storms of thunder and lightning burst upon us. These were 
of two kinds, the wet and the dry. The first is harmless, 
though noisy; the second exceedingly dangerous. During 
the dry thunderstorms, which were prevalent toward the 
end of October, the lightning seemed quite stupefying. It 
was unaccompanied by either wind or rain. The angry 
flashes were followed almost simultaneously by awful crashes 
of thunder, which seemed to shake the earth. One or two 
tents were struck, and the grass was set fire to in several 
places within sight of our camps, but no life was lost, only 
some arms damaged. The dry thunderstorms were soon fol- 
lowed by wet ones. The rain, mixed up with enormous hail- 
stones, soused the thirsty earth, and every little crack on 
the veidt bore its burdeu of water to the Vaal, which rose 
and became impassable.” 

CR ag ag pe 
Oxygen as a Source of Energy. 

As is well known, however, the highest temperatures are 
obtained by combustion—that is, by the combination of 
other bodies with oxygen. Since oxygen is continually in- 
haled and consumed by animals during life, we are obliged 
to consider this as the source of heat and force. We have 
here a problem which is open to discussion, namely, whether 
the energy liberated by the combustion was originally con- 
tained in the oxygen or in the other substances. It appears 
as if the latter assumption was generally accepted: at least, 
statements are often met with, such as, for instance, that 
coal contains the heat of the sun which has been stored up 
during thousands of years. Although we cannot at present, 
with the meansat our disposal, definitely solve this problem, 
it can at least be shown that the statement has little in its 
favor. The decomposition of carbonic acid by the influence 
of the light and heat of the sun is effected in such a manner 
that the carbon is employed in the formation of the com- 
pounds of which the plant is built up, while the oxygen 
escapes into the atmosphere. Now, we know that solids 
contain the least energy, because it must be supplied to them 
in the form of heat in order to convert thei into the liquid 
or gaseous state, while, on the contrary, heat must be with- 
drawn from gases to condense them to liquids or solids. 
Oxygen is one of the most permanent gases, and must there- 
fore possess an enormous amount of energy, while carbon, 
on the other hand, being one of the most difficultly diffusi- 
ble and volatile bodies, can only contain a little energy. 
This makes it extremely probable that the force of the sun, 
taken up by the plants, is not stored in their bodies, but in 
the free oxygen of the atmosphere. Hence the latter is to 
be considered as the inexhaustible source of power on which 
mau and animals draw, and in the carbon we possess a valu- 
able aid for making this energy, contained in the oxygen, 
available.—HdmundDrechsel, in Popular Science Monthly. 

a a 
RECENT INVENTIONS, 

An improved whip has been patented by Messrs. Henry 
Mullen and James Noble, Jr., of Westfield, Mass. The core 
of this whip is formed of a leather or rawhide piece at the 
butt and a whalebone piece at the lash end, so that the 
advantage of a whalebone whip is retained, while the cost is 


: greatly reduced. 


An improvement in fishing reels has been patetited by Mr. 
Jobn Palmer, of New York city. The invention consists of 
a fishing reel provided with an extensible crank for increas- 
ing the length of leverage when necessary when reeling’ in 
the line, the extension arm being adapted to be withdrawn 
to shorten the lever to ordinary length while casting out 
the line. 

Mr. John Owen Smith, of Savannah, Ga., has patented a 
means for protecting windows or doors against burglars. It 
consists in a strong protective frame of metal or wood, pro- 
vided with lugs at the top, adapted to enter seats formed in 
plates in the sides of the window frame, and provided with 
tongues of metal at the bottom, projecting at right angles to 
the frame inwardly, and adapted to enter horizontal -holes 
in the window sill and be locked by set screws or pins 
inside. 

An improved combined button lap and stay for garments 
has been patented by Mr. David W. Thompson, of Englewood, 
Il). The invention consists in the combination, with the 
garment or body piece having simply a straight slit cut in 
it where the opening is to be, of a single piece of material, 
which, when folded and stitched to the sides of said slit, 
constitutes. both an upper and under button lap or fly, a 
facing, and a stay for re-enforcing the bottom of the open- 
ing, making a finished piece of work without raw edges. 

An improved process of making skinless furs and articles 
thereof has been patented by Messrs. Charles Koch, Jr., and 
Charles E. Burgmiiller, of Newark, N. J. By this process 
the invertors are enabled to produce real fur without the 
pelt or skinof the animal. The process is such that articles 
of apparel, such as caps, collars, muffs, and the like, of any 
shape or style, may be made in the manufacture of the fur, 
and the articles may be made seamless, and fur may be left 
upon both the inside and outside of the articles, if desired, 
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Removing Prints from their Mounts. 

It is by no means an unusual circumstance that, for some 
reason or other, it becomes necessary to remove a photograph 
from its mount. Possibly it is mounted on the page of an 
album, and it may be desired to frame it or transfer it to 
another; or, on the contrary, it may be framed, and it is de- 
sirable to place it in an album; or, again, the style of frame 
and mount is notin accord with others with which it is to 
hang, or, what is by no meansimprobable, the print has 
faded, and it becomes necessary to replace it with a fresh 
one, retaining the original mount, which may bear an auto- 
graph that it is important to preserve. 

Now, the removal of a print from its mount—as, no doubt, 
many from experience are aware—frequently proves to be by 
no means such a simple operation as at first sight it may ap- 
pear, and the attempt often leads to the destruction of a valu- 
able picture, or—what in some cases is an equal misfortune 


—the original mount is injured to such an extent that it be- | 


comes worthless. 
If we could always ascertain the mountant employed much 
trouble would be saved, as we should then at once know how 


to proceed. In the present instance we shall assume that we | 


are entirely ignorant of it. The first thing to do, supposing 
the print to be framed, is to take it out, and, if it be in acut- 
out mount, to remove that. If the print were framed by a 
photographer, in all probability it would be simply sccured 


to the mount by strips of gum paper; but if by a picture- | 


frame maker or a professional mounter, it will, no doubt, be 
glued to the mount, in which case, unless care be taken in 
separating it, the picture may be torn at the edges. 


ing the blade of a palette knife round the opening from the 
inside. After removal the picture is closely examined to see 
if any clew can be obtained as to the kind of cement with 
which it is attached. If it be ‘‘rough mounted,” probably 
some of it may have exuded from the edges, and then its 
color may serve as a guide; for if it be dark in color it is no 
donbt either glue or dextrine, and if the former it may be 
detected by wetting it with saliva, when its well known odor 
will be developed. 

Indiarubber has been so little employed as a mountant 


that the probability of that having been used is somewhat , 


remote; yet it may have been. In that case, if the picture 
have been but recently mounted, it may sometimes be re- 
moved by raising one corner with the point of a penknife, 
and then gently peeling it off; or, if the mounting be of an 
old date, possible the India-rubber may have perished, and 
then its removal is easy enough. Failing this the picture 
must be saturated with benzole, and this will soften the rub- 
ber and permit of an easyremoval. If the mount be of plate 
paper the benzole is better applied from the back. 

We will now suppose that India-rubber was not the 
mountant employed; therefore the print should be immersed 
in clean cold water, where it may be allowed to soak for an 
hour or two, trying it from time to time to see if the mount- 
ant has softened at all. If so, a longer immersion will, no 
doubt, allow of its removal. If, on the contrary, after seve- 
ral hours’ soaking the cement show no signs of yielding, 
the print should be put into warm water for a quarter of an 
hour or so, when, if the mountant be glue or gelatine, the 
print and mount will be easily separated. 

With this treatment most of those materials that are em- 
ployed for mounting photographs will have yielded, but 
there are some kinds of starch which will obstinately resist it 
—even after many hours’ soaking in both hot and cold 
water. When we get an obstinate case such as this, it is bet 
ter to abandon the idea of removing the print from the 
mount, but to reverse the order of procedure and removethe 
mount from the print. Doubtless, from the prolonged soak- 
ing, the mount itself will have shown signs of succumbing, 
and we, therefore, proceed to separate the sheets of paper of 
which it is composed (one by one) until we get to the last— 
that to which the print is attached. 
the water, placed face downward on a plate of glass, and 
flooded with: warm water. The paper is now abraded and 
carefully rubbed off, bit by bit, with the finger, and with 
care and patience it may be entirely removed without injury 
to the picture. , 

Supposing the print has been mounted in an album, the 
treatment above described cannot be applied. We must, 


therefore, proceed as follows: First get two plates of tin, or; 


pieces of waterproof paper (such as are employed in copying 
books), somewhat larger than the pages, and several sheets 
of damp, white blotting-paper a little smaller. Now place 
several sheets of the latter at the back and front of the leaf 
carrying the print, inclose the whole between the tin plates, 
and put them under pressure. The tin plates will effectu- 
ally protect the other leaves of the album from the moisture. 
After resting for an hour or two (during which time the 
blotting-paper must be kept damp), if the print cannot be 
removed the blotting-paper should be ironed with a hot laun- 
dry iron. “After this. treatment the print can no doubt be 
easily removed, and any adherent cement cleaned off with a 
soft sponge and warm water. The leaf is then. pressed be- 
tween several thicknesses of dry blotting paper; after which 
sponged both back and front with strong alcohol, and again 
blotted off. If this treatment be repeated several times the 
alcohol will remove the greater of the water, and the leaf 
when dry will not be nearly. so much cockled as if it were 
allowed to dry spontaneously. 

It sometimes happens that it isnecessary to remove a print 
which has faded from its mount, and the latter may contain 
a title or an autograph, which it is impossible to replace. 


The : 
best plan is to gently force it away from the mount by pass-! 


It is now removed from ! 


| machinery , will be apparent. 


; another across the damp or wet woodwork. 
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Under these circumstances we proceed in much the same 
manner as with the album, taking care, however, that the , 
blotting-paper as well as the water with which it is moist- | 
ened is scrupulously clean, as plate paper is most easily | 
soiled. In an obstinate case, the print being of no valve, it , 
may be rubbed off piecemeal, as was recommended for re- 
moving the last sheet of paper, when the mount had to be: 
destroyed. After the print has been ‘‘ coaxed off” the mar- ; 
gin of the mount should be thoroughly wetted, and then | 
dried between sheets of blotting-paper, which will keep it! 
flat. In putting prints on mounts that have borne other pic- 


‘ tures care should be taken that they are trimmed a trifle | 
| larger than the old ones, so that they overlap the space pre- 
: viously occupied.—Brit. Journal of Photography. 


ig 9 ge 
How to Avoid Dangers in Electric Lighting. 

The Boston Manufacturers’ Mutual Fire Insurance Com. | 
pany is engaged in making a thorough investigation as to: 
the alleged dangers which may occur from the electric ligat | 
and other matters connected therewith. The company ; 
makes the following observatious in a recent preliminary re- ; 
port: 

The danger of the arc oor itself, unless protected above 
and below, has already been stated, and is easily provided 
against. The dangers of contact with telegraph, telephone, 
or electric watch clock wires, are too obvious and well | 
known to call for further warning, and are all readily | 
guarded against in a well organized mill yard. 

There is another danger, which may also be easily avoided | 
but of which notice should be taken at once by every mem- 
ber using an electric arc light, or contemplating such use; 
namely, it appearsthat, if the wire conveying the current is 
suddenly fractured while the dynamo-machine is in opera- 
tion, the voltaic arc is extended while the ends of the wire 
are separating, through several feet of distance, varying 
according to the power of the machine; that isto say, if the ; 
wire is broken at such a place that one end can fall or sepa- 
rate from the other, the voltaic arc, or what would be calfed | 
in common specch the electric spark, will follow from one! 
broken end to the other, from one tosix feet, according 
to the power of the current generated. 

If in that distance the current should pass through or 
come in contact with wood or any combustible material, 
especially loose stock of fibrous material, fire would in- 
stantly occur. Such an arc might also and probably would 
be dangerous to life, if a person were exposed to it. 

A fracture of the wire may be occasioned by the breaking 
of a belt, by the rupture of machinery, by a careless me- 
chanic working in the neighborhood of the wire, and by 
many other causes which will be obvious to every member. 

The greatest care should, therefore, be taken in choosing; 
the position of the wires; and they should never be carried 
along the underside of the beams and transverse thereto, or 
in any proximity to belts, shafting or pipes. 

The danger of suspended wires, exposed to the action of 
We are not yet fully pre-! 
pared to suggest the true method of placing wires and pro- 
tecting them, but, having indicated the danger, would ask 
suggestions from those who have used the electric light, in 
order to enable us to work out the proper instructions. 

It may be suggested that the wires should be carried upon 
the walls out of reach of contact, and across the mill upon | 
or protected by the beams but insulated therefrom. 

In dye houses, bleacheries, print works, paper mills, and 
other works where wet processes are in use, the greatest care 
must be taken that the two wires do not come in contact 
with the same surface of damp or wet wood, as in such case 
a cross arc may be formed upon the wood; and it appears 
that, if common salt is in the water, and perhaps other salts, 
the danger of a cross arc upon the wood is very much in-; 
creased. Salt being used in whitewash, a damp surface of | 
wood whitened may be most dangerous. By ‘‘ cross arc” is 
meant the diversion of the electric current from one wire to4 


It is suggested that this danger may be avoided wholly by 
carrying the wire from the machine to the lamp over a sepa- 
rate beam or surface of wood from that on which the other | 
wire is carried away from the lamp. 

It may be added that we have not yet found any cause of | 
danger of fire, from the use of the electric method of light- 
ing, which may not be avoided, if the right method and, 
proper care be used in putting up and operating the appara | 
tus; but electricity is a force which cannot be too carefully . 
cdntrolied, directed, and watched, if generated i in currents | 
of considerable intensity. 

It will take yet a considerable time to obtain all the neces- | 
sary information for making a full report upon this impor- | 
tant subject, and our final report may not be submitted for | 
some weeks. 

We add also one word of caution. Our members should 
be carefu)] with whom they deal, and be perfectly sure not 
only of good and safe work, but also of the responsibility of 
the contracting parties, both with respect to the character of 
the work and of immunity from logs, in view of the fact 
that the whole subject may be said to be shingled over with 


patents. 


— el pr | 

Medical Fees in London. 

I believe that it is now the habit of the principal London | 
physicians to charge three guineas ($15) for a visit at the 
house of the patient, two guineas ($10) for the first visit of a 
patient to the physician’s office, and one guinea ($5) for a 
subsequent visit there. After all, a man who is believed to 
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| held that wood is the most destructible of. all materials. 


‘modern builders, which readily invite fire. 


| four passengers inside, required 230 lb. to move it. 


| have special talents for healing is right to charge highly for 


it. The abuse seems to me to be this: whereas any physi- 
cian may charge more than a guinea, no physician is allowed 
by the etiquette of the profession to charge less, and yet 
| probably there are many clever young physicians who now 
have very little practice, and would themselves gain and 
benefit others, were they allowed to charge half a guinea.— 
London Truth. 


So alg gg 
Fire-Resisting Construction. 

It is a common error to suppose that stone and brick and 
iron are the only materials capable of resisting fire. The 
‘ brick arch and cast iron girder system has been found hope- 
‘lessly defective—in fact positively mischievous, and the 


‘only way of rendering iron safe was not discovered till large 
‘factories and buildings had been wrecked. 
i} 

‘found that the weakness of the system resided in the exposed 


Then it was 


lower flanges of such girders, and it was not long after the 
incasing of the ironwork with some refractory material, such 
‘as concrete or fireclay, suggested itself. Concurrently with 
he notion tiat nothing is safer than iron, is the belief often 
In 
reply to those who distrust wooden construction, we may 
refer to some plans which have been proposed to render 
wooden flooring resistive of the action of fire, but which ap- 
pear to have escaped attention. 

One of these is to construct solid timber floors, composed 


of ordinary joists placed close to each other, and spiked or 


screwed at intervals with bolts. The bolts are fixed alter- 
nately. To form a key for the plastering angular grooves are 
cut under each joist, these grooves forming a series of dove- 
tails. In a similar manner stairs can be formed by a series 
of joists screwed or spiked together, which are cut to the 
form of the soffit, the latter being prepared for plastering by 
grooves. This system of construction was introduced by 
Messrs. Evans & Swain. With regard to partitions, the 
French plan of constructing them with quarterings, filled in 
with rough stone rubble, then lathed on each side with strong 
laths, and a coat of plaster applied and pressed through the 
vacuilies from each side, ought to be more generally em- 
ployed. In the construction of roofs the solid system of 
concrete or of layers of fibrous material covered with earth 
and sand, as used by some Eastern nations, have undoubted 
merits over the timber and hollow roof systems used by 
Solid concrete 
flats laid on iron joists, or iron joists fixed tu the inclination 
of the roof, and then filled in with concrete on the French 
system, covered with Claridge’s asphalt, would render our 
large buildings comparatively safe from the destructive rav- 
ages of flames which now find their way through the 


‘roof. 


Wood and concrete are not so much used together as they 
might be. In floors, as well as in roofs, the timbers might 
be filled in with concrete. Mr. Marrable adopted a very 
simple method of constructing floors. Instead of the wooden 
joists being cut to the usual rectangular section they were 
cut diagonally of a wedge-shaped form and placed at about 
eighteen inches apart, the wide end being placed downward. 
Upon these concrete was filled in upon a wooden cen- 
tering, and, the joists performed the office of skewbacks for 
the concrete. Another form of flcor, suitable for ware- 
houses, offices, and small dwellings, is composed of wood 
joists with a lower flange, these flanges being made also of 


, wood rabbeted close together, forming a boarded ceiling in 


appearance below. This ceiling could be painted. Such a 


‘timber floor resists an outbreak of fire for some time, and is 
| very strong. 


We do not now consider the many excellent, 
though more costly, systems of flooring of iron and con- 
crete, or iron incased with fireclay or embedded in concrete, 
such as the Dennett, the Hyatt, and Moreland systems, our 
object being to show that timber can be used with good 
effect to resist as well as to court the flames. A solid im- 
permeable surface or floor covered with asphalt has been 


| known to resist the flames for hours, and by imprisoning it 


the danger of a conflagration is lessened. It is this princi- 
ple which has given to the concrete floors their invulnerable 
character. The value of doors of concrete, such as those 
erected by Mr. Lascelles, and wrought iron sliding doors, are 
great, and for security against the extension of fire surpass 
the sheet iron doors provided by the Building Act. —Build- 


ing News. 
Set i a Ce et as 


Tractive Force upon Macadamized Roads. 

Some interesting experiments have been made at Salem, 
Mass., to ascertain the tractive force requisite to move street 
cars and vehicles on a macadamized road. The apparatus 
used consisted of un inclined plane, at the upper end of 
which was an iron wheel, over which passed a rope. A 
‘loaded box car, weighing, with its contents, 12,820 ]b., was 
drawn up the grade by a weight of 970 Ib. suspended at the 
other end of the rope. ‘The empty car, weighing 4,820 ]b., 
was drawn up the same grade by a weight of 283 lb. A 


‘smaller box car weighing when empty 2,730 Ib.. was occu- 


pied by fourteen persons, and drawn up by 3839 1b., and 
when unoccupied by 1761b. An ordinary load of sand on 
a macadamized road was started by 514 lb., and an empty 
hack, weighing 1,550 1b. by 196 1b. The came hack, with 
On a 
level road the load of sand was started by 240 lb., while 
the large box car yielded to 56 lb. These experiments were 
made by a horse railroad company to prove that their work 
_was not unusually severe for the horses, and the result wes 
declared to have been altogether satisfactory. 
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The Art of Seeing Stereoscopic Pictures Without a 
Stercoscope. 

In order to describe in what manner any individual pos- 
‘sessing eyes in fair condition may be able to bring both pic- 
itures of a stereoscopic card into one, it is not at allnecessary 
ito go into the somewhat abstruse question of the conver- 
-gence of the optic axes, which, although necessary if we 
‘were discussing binocular vision in the abstract, is not so 
when giving, as we propose to do, simple directions by 
which the stereoscopic effect may be seen without the stereo- 
scope. 


The eyes must, first of all, be tutored, by giving them aj 


somewhat simple lesson to perform. The way by which we 
have invariably succeeded best in this tuition of the eyes is 
to make two bold ink marks, such as a cross, at a distance 
of an inch apart, upon a sheet of white paper, and within a 
half inch of the upper edge of the sheet. Now, upona sec- 
ond sheet of paper make another single mark, similar to the 
two others. We prefer a cross for this purpose, although 
any other form will answer. Hold this latter sheet about 
‘twenty inches from the eyes, which must then be directed 
to the cross. While this is being done, hold the other paper, 
With its two marks, about half way between the eyes and 
the single cross sheet. 
or more distant mark the mind will soon become conscious 
of there now appearing to be three crosses upon the nearer 
sheet. Should they not coalesce immediately, move the 
paper a little way near to or further from the eyes till they do 
go. 

It is now requisite that the eyes be diverted from the dis- 
tant mark to the central one of the three that are apparent on 
the nearer paper, and after a minute’s practice this can 
readily be done. The next step in advance is to practice 
upon a card having two similar crosses at a much greater dis- 
tance apart than the former pair; and when these can be 
with facility brought into one, in doing which it may be 
necessary to hold them at a greater distance away than in 
the former case, then may a stereoscopic slide be substi- 
tuted. 


At first it is best to employ a stereoscopic picture specially | 
selected for the purpose—one having a well-defined bold ob- | 
ject in the center, such as a tree. Not only so, but it will; 


be advantageous to cut this picture into two halves and re- 
move a piece from the center, soas to bring the objects much 
closer together than is usually the case; for the nearer the 
two pictures are together the more easy will it be for the 
eyes to unite them by the process described. 
three pictures visible, but the center one, being composed of 
the other two, will stand out in full stereoscopic relief. 
While examining this divided photographic picture upon 
a table, as soon as the eyes have acquired facility in indi. 
vidualizing every detail in them, the halves may be slowly 


separated; and if, during this operation, the eyes are fixed . 


upon one point of the scene depicted, a separation to the 
extent of the distance between the two eyes may be made. 


Should there be more difficulty in getting the photographs | 


to combine than was experienced in the case of the two ink 
crosses let them be treated as in the original experiment; 
that is to say, hold up the single cross sheet at a distance of 
thirty or forty inches, and held up the pictures at eighteen 


or twenty inches away. Now look at “he cross until you: 


realize that the slide which intervenes contains three pic 
tures, and let the eyes be then gently transferred from the 
contemplation of the cross to the center figure on the stereo- 
scopic slide, which will be in the same line of vision. 
stereoscopic effect will now be seen in all its boldness. 

After this art has been acquired it will not again be for- 
gotten, and it will afford a high degree of pleasure to its pos- 
sessor, who, when turning over a quantity of stereoscoptic 
pictures on the table of a friend, or when examining them 
in the window of a store, can realize their full beauty with- 
out requiring to use an instrument.—Photo. Times. 

nA 
The Great Desert of Sahara. 

In a paper which Dr. Oscar Lenz contributes to the Zeit- 
schrift of the Berlin Geographical Society, he gives an au- 
thentic account of the results of his journey across the 
Sahara, from Tanger to Timbuctoo, and thence to Senegam- 
bia. The real journey was begun at Marrakesh, at the 
northern foot of the Atlas Mountains, where Dr. Lenz laid 
in his stores of provisions and changed his name and dress, 


traveling further under the disguise of a Turkish military | 


surgeon. He crossed the Atlas and the Anti-A tlas in a south- 
western direction. The Atlas consists, first, of a series of 
hills belonging to the Tertiary and Cretaceous formations, 


then of a wide plateau of red sandstone, probably Triassic, ' 


and of the chief range which consists of clay-sl ates with ex- 
tensive iron ores. The pass of Bibauan is 1,250 meters above 


the sea level, and it is surrornded with peaks about 4,000° 


meters high, while the Wad Sus Valley at its foot is but 150 
meters above the sea, The Anti-Atlas consists of Paleozoic 
strata. 

On May 5, 1880, Dr. Leuz reached Tenduf, a small town 
founded some thirty years ago, and promising to acquire 
great importance as a station for caravans. The northern 
part of the Sahara is a plateau, 400 meters high, consisting 
of horizontal Devonian strata, which contain numerous fos- 
sils. 

On May 15 Dr. Lenz crossed the moving sand dunes of 


Igidi, a wide tract, where he observed the interesting phe- | 


nomenon of musical sand, a sound like that of a trumpet 
being produced by the friction of the small grains of quartz. 


But amidst these moving dunes it is not uncommon to find ' 


Upon looking intently at the single: 


There will be | 


The . 


some grazing places for camels, as well as flocks of gazelles 
and antelopes. At El] Eglab Dr. Lenz found granite and 
porphyry, and was fortunate enough to have rain. Thence 
\the character of the desert becomes more varied, the route 
crossing sometimes sandy and sometimes stony tracts of sand 
dunes, with several dry river beds running east and west 
between them. 

On May 29 he reached the salt works of Taudeni, and 
visited the ruins of a very ancient town, where numerous 
stone implements have been found. Here he crossed a de- 
pression of the desert only 145 to 170 meters high, while the 
remainder of the desert usually reaches as much as 250 to 
300 meters above the sea level, and he remarks that through- 
out his journey he did not meet with depressions below the 
sea level. 
hopeless and misleading. The landscape remained the same 
until the wide Alfa fields, which extend north of Arauan. 
This little town is situated amidst sand dunes devoid or vege- 
tation, owing to the hot southern winds. Four days later 
Dr. Lenz was in Timbuctoo, whence he proceeded west to 
St. Louis. 

Duting his forty-three days’ travel through the Sahara Dr. 
Lenz observed that the temperature was not “excessive; it 
usually was from 84° to 36° Celsius, and only in the Igidi 
jregion it reached 45°. The wind blew mostly from the 
northwest, and it was only south of Taudenithat the traveler 
experienced the hot south winds (edrash) of the desert. As 
to the theory of northeastern trade-winds being the cause of 
i the formation of the desert, Dr. Lenz remarks that he never 
|! observed such a wind, nor did his men; it must be stopped 
i by the hilly tracts of the north. Another important remark 
of Dr. Lenz is what he makes with respect to the frequent 
description of the Sahara as a sea bed. Of course it was 
‘under the sea, but during the Devonian, Cretaceous, and 
Tertiary periods; as to the sand which covers it now, it has 
nothing to do with the sea; itis the product of destruction of 
sandstones by atmospheric agencies. Northern Africa was 
‘not always a desert, and the causes of its being so now must 
be sought for, rot in geological, but in meteorological influ- 
ences.—Vature. 

tO or 
A Perfect Apple Tree 
BY H. C. HOVEY. 

The apple tree has long been a favorite. That ancient 
| botanist, Solomon, mentions it as conspicuous for beauty 
‘among the trees of the wood,” and other oriental writers 
have named it along with the graceful palm and noble 
icitron. Apples have been cultivated on the soil of Great 
Britain ever since the time of the Roman invasion; and it is 
| said that there are now known to be as many as 2,000 va- 
| Tieties, some of which are successfully grown as far South 
“as New Zealand, while others thrive as fav 1.orth as the 65th 
‘degree of latitude. The fruit is universally appreciated, 
‘and each variety has its admirers, from the globular, 
aromatic pippin, down to the painted Siberian crab. And 
yet, among all the thousands of trees now growing, how 
rarely do you see one that is shapely and symmetrical! 

The perfect apple tree of which an account is here given 
is a specimen of the hearty, juicy, old-fashioned Vandeveer 
pippin. It was selected with care by my father, in 1838, 
and transplanted to a sunny, sheltered spot, near his home 
in Crawfordsville, Ind. The virgin forest had just been re- 
‘moved from the fertile soil amid which its roots were placed; 
and throughout its career it has been plentifully watered by 
the overflow from two ample roofs, 

The law of spiral growth, so often distorted, has been 
beautifully wrought out in this individual tree. The reader 
!is probably aware that the leaves on every tree follow a de- 
‘finite arrangement on the stem. The plan is highly com- 
‘plex in pines and cedars, but simple in the apple tree. 
; Fasten a thread to a leaf and pass it from one to another, in 
‘the same direction, and it will go twice around the stem 
‘before reaching a leaf situated exactly above the first. The 
‘divergence of the second leaf from the first is 144°, or two- 
| fifths of a circle; there is the same distance between the 
' second and the third, and so on to the sixth, which is directly 
‘above the first. This is what is known as the generating 
- spiral. 

The leaf is the builder of the tree. It hangs out its inch 
or two of oval green in the air for breath and sunshine, and 
drinks in the dew and the rain, conveying the result of its 
vegetable chemistry toa permanent place in the substance 
of the tree. From the heart of each leaf a cord goes into 
_the fiber of the wood, which is only a binding and knitting 
‘together of many leaf cords, and when. the leaves shrivel 
and fall, these cords remain as their monuments. As Ruskin 
has said, ‘‘ Behold how fair, how far prolonged in arch and 
aisle, the avenues of the valleys, the fringes of the hills, the 
joy ofman, the comfort of all living creatures, the glory of 
the earth, they are bul the monuments of those poor leaves 
that flit faintly past us to die.” 

It is evident that, unless the orderly procedure of nature 
bein some way disturbed, each twig, branch, and bough, and 
the very structure of the trunk itself, should conform to 
this law of spiral development, the entire fabric being reared 
after the plan marked out by the first five leaves. 

And thus it is, in the fine old tree here held u» as an ex- 
ample of what a tree is capable of becoming. All its condi- 
tions have favored a symmetrical and uninterrupted devel- 
opment. Hence one can trace the spirals from the ground 
_to the outmost bough, except where they lose themselves 
by being knotted together. 

Five buttressed roots, each one foot in diameter, mark the 
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The schemes for flooding the Sahara are therefore } 


emergence of the tree from the ground. The circumference 
of the trunk immediately above them is nine feet; and it is 
made of five distinct strands, like those of a rope, twisted 
aroundeach other, until at the height of six feet from the 
ground, and exactly over each corresponding root, each 
strand puts forth a branch. The girth of the tree, midway, 
is eight feet; but just below the whorl of branches it in- 
creases to nine again. The branches, five in number and 
arranged in a spiral, measure at the point of divergence re- 
spectively, threefeet, three feet and six inches, three feet 
and eight inches, four feet, and four feet six inches. The 
height of the entire tree is about forty feet. The diameter 
of its canopyfrom north to south is forty-three feet; and 
from east to west it is forty-five feet. 

It should be added that this patriarchal apple tree enjoys a 
green and fruitful old age; being still a prolific bearer, 
although it has stood where it now is for forty-four years, 
and is probably as much as forty-six years old. 

0 
Fertilizer Experiments. 

In the discussion on fertilizers, at the recent meeting at 
Newtown, Conn., Mr. Sedgewick, of Cornwall, said he 
thought that Dr. Atwater’s experiments had saved the farm- 
ers a great amount of money by teaching fertilizer manu- 
facturers that less nitrogen is required for many crops than 
had formerly been supposed. Nitrogen is the most costly 
ingredient used in commercial fertilizers, and the most dif- 
ficult at the present time to obtain. It would be wasteful, 
therefore, to use a greater quantity than is really needed, 
and such waste is exceedingly costly tothe farmer. As it 
is found that less nitrogen is required, the price of ferti- 
lizers has been gradually dropping in market, and this gain 
is greatly to the benefit of the farmer. It enables him to 
buy more, and to use more with a fair prospect of obtain- 
ing a profit. One objection to the use of guano, he believed, 
was that it contains a larger percentage of nitrogen than is 
needed, and consequently a larger proportion than farmers 
can afford to pay for. <A saving of one per cent in the 
amount of nitrogen in a ton of fertilizer will cheapen the 
cost about four dollars. He thought the most profitable 
way to use fertilizers is in connection with stable manure, 
the fertilizers being compounded in such a way as to make 
the manure and fertilizer together just meet the wants of 
the crops to be grown. Exactly how the nitrogen is taken 
by plants, he did not attempt to explain, but it is evident 
that soil which is well filled with the tops and roots of clo- 
ver and other plants contains a large amount of nitrogen 
that the growing crop will in some way appropriate. ew 
England Farmer. 
| ne 

How to Make Peppermint Drops. 

Take a convenient quantity of dry granulated sugar; 
place it in a pan having a lip from which the contents may 
be poured or dropped; add a very little water, just enough 
to make the sugar a stiff paste, two ounces of water to a 
pound of sugar being about the right proportion; set it 
over the fire and allow it to nearly boil, keeping it continu- 
ally stirred; it must not actually come toa full boil, but 
must be removed from the fire just as the bubbles denot- 
ing the boiling point is reached begin to rise. Allow the 
sirup to cool a little, stirring all the time; add strong 
essence of peppermint to suit the taste, and drop on tins, 
or sheets of smooth white paper. The dropping is per- 
formed by tilting the vessel slightly, so that the contents 
will slowly run out, and with a small piece of stiff wire 
' the drops may be stroked off on to the tins or paper. They 
should then be kept in a warm place for a few hours to dry. 
If desired, a little red coloring may be added just previous 
to dropping, or a portion may %e dropped in a plain white 
‘form, and the remainder cojcred. 

There is no reason why peppermint should alone beused 
with this form of candy, but confectioners usually confine 
themselves to this flavor. Any flavor may be added, and a 
great variety of palatable sweets made in the same manner. 
If desired, these drops may be acidulated by the use of a 
little tartaric acid and flavored with lemon, pineapple, or 
banana. In the season of fruits, delicious drops may be 
made by substituting the juice of fresh fruits, as strawberry, 
raspberry, etc., for the water, and otherwise proceeding as 
directed. — Confectioner and Baker. 

onan ll NP AI a 
Effect of Electric Lighting on the Demand for Gas. 

The Journal of Gas Lighting, in a review of the past year, 
says: ‘‘ Perhaps the most positive and abiding result of the . 
rage for electric lighting in public streets is the increase of 
gas consumption which inevitably follows the removal of 
the electric lamps, or is insisted upon in districts adjacent 
: to those occupied by theelectricians. The old style of street 
lighting, with five foot burners, or even worse, will no longer 
satisfy the public in busy thoroughfares. More light is 
demanded even from gas, and there is consequently a large 
and growing use for high-power gas burners. It is fortu- 
nate for the interests of gas lighting that the opportunity 
has not been allowed to pass fruitlessly by the manufactur- 
ers of gas lamps. Numerous inventors, such as Herr Fre: 
derick Siemens, Messrs. Sugg, Bray, Wigham, and, latest of 
all, Mr. Douglass,have demonstrated that the modern demand 
for better means of lighting is capable of being amply satis- 
fied by ordinary coal gas alone. Whether electric light- 
ing eventually succeeds in establishing itself or nor, it is 
Certain that it has given a great impetus to the business of 
gas lighting in the past year. 
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The Oharge for Insertion under this headis One Dollar 
a line for each insertion ; about eight words toa line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 


ATLANTA, GA., Dec. 24, 1881. 
H. W. Johns M’f’g Co., 87 Maiden Lane, New York: 

DEAR SIR: . . . The warehouse (300 x 300) in Colum- 
bus. Ga., was covered with your roofing, ordered by Col. 
W. L. Salisbury, some ten years ago, and it is now appar- 
ently as good as new. Yours truly, 

J.'T. WARNOCK, M.D. 


Granville Hydraulic Elevator Co., 1193 B’way, N. Y. 


Will Manufacturers of Baking Powder Tins send their 
address to Am. Chemical Co., Box 348, Pittsburg, Pa. 


To Stop Leaks in Boiler Tubes, use Quinn’s Pat. Fer- 
rules. Address S. M. Co., So. Newmarket, N. H. 


The Universal Calculator.—A novel labor-saving ma- 
chine for solving questions in arithmetic and mensura- 
tion without mentallabor. The most tedious problems 
solved in less than half a minute. Invaluable to engi- 
neers, mechanics, and business men. Sent free for $1. 
Send for circular. Address W.H. Wythe, Red Bank, N.J. 

Wanted.— A Scientific Inventor to improve a secured 
Patent Imitation Ostrich Feather. A fortune for the 
right party. Address, in real name, “ eather,” Box %73, 
New York. 


The Berryman Feed Water Heater and Purifier and | 


Feed Pump. I. B. Davis’ Patent. See illus. adv., p. 44. 


Light and Fine Machinery and Tools to Order. Lathe 
catalogue for stamp. E.0O. Chase, Newark, N. J. 


For Machinists and Apprentices.—The Student’s Illus- 
trated Guide to Practical Draughbting. Sent on receipt of 
$1. T.P.Pemberton, 142 Greenwich St. P.O.Box 3083,N.Y. 

Chemist’s Pocket Book.—For Chemical Manufactur- 
ers, Metallurgists, Dyers, Distillers, Brewers, Sugar Re- 
finers, Photographers, etc. By Thomas Bayley. $2, mail 
free. E. & F. N. >pon, 446 Broome St., New York. 

Patent Wanted.—I want to buy whole or part interest, 
or manufacture on royalty. Address H.C. Lyon, New 
York. 

Manufacturers, Steam Boiler Owners, Towns and 
Cities desiring pure water, send for circular to the 
Newark Filtering Co., Newark, N. J. 

For Sale Cheap—6 Lathes, 28 Engines, 4 Bolt Cutters, 


1Fowler Press. Allon hand. York & Smith, Clevel’d, O. | 


Malleable and Gray Iron Castings to order, by Capita] 
City Malleable Iron Co., Albany, N. Y. 
For Power & Economy, Alcott’s Turbine, Mt.Holly,N. J. 
Combination Roll and Rubber Co., 27 Barclay St., 
N.Y. Wringer Rolls and Moulded Goods Specialties. 
Lightning Screw Plates and Labor-saving Tools, p. 30. 
Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels. Barber, Keiser & Co., Allentown, Pa. 
List of Machinists in United States and Canada, just 
compiled; price, $10. A.C. Farley & Co., Philadelphia. 
Presses & Dies (fruit cans) Ayar Mach.Wks., Salem,N.J. 
Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, Ill. 
Wood Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Ovu., Cincinnati, O. 
Abbe Bolt Forging Machines and Palmer Po wer Ham- 
mersa specialty. S.C. Forsaith & Co., Manchester, N. H. 


“How to Keep Boilers Clean,” and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages, published by Jas. F. Hotchkiss. 84 
Jobn St., New York, mailed free to any address. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation on any special engineering. mechanical, or scien- 


tific subject, can have catalogue of contents of the Sci- | 


ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
calscience. Address Munn & Co., Publishers, New York. 


Split Pulleys at Jow prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 


Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mfrs., H. Lloyd, Son & Co., Pittsb’g, Pa. 


Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss. Brooklyn, N. Y. 


Cope & Maxwell M’f’g Co.’s Pump adv., page 45. 
Saw Mill Machinery. Stearns Mfg. Co. See p. 29. 


List 27.—Description of 3,000 new and second-hand 
Machines, now ready tor distribution. Send stamp for 
same. 8.C.Forsaith & Co.,Manchester,N.H.,and N.Y.city. 


Supplee Steam Engine. See adv. p. 30. 

Peck’s Patent Drop Press. See adv., page 30. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling. see Frisbie’s ad. p. 45. 
Safety Boilers. See Harrison Boiler Works adv., p. 44. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p.45. 

Improved Skinner Portable Engines. Erie, Pa, 

For best Portable Forges and Blacksmiths’ Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 


The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 


Ball’s Variable Cut-off Engine. See adv., page 60. 
Paragon School Desk Extension Slides. See adv. p. 61. 
Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O’Brien, \M’f’rs, 23d St., above Race, Phila., Pa. 
Brass & Copper in sheets, wire & blanks. See ad. p. 61. 
Clark & Heald Machine Co. See adv., p. 62. 


The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa.. can prove by 15,000 Crank Shafts, and 
10,00? Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street, New York. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Coiumbia St., New York. 

Ajax Metals for Locomotive Boxes, Journal Bearings, 
tc. Sold in ingots or castings. See adv., p. 61. 


Scientific American, 


Renshaw’s Ratchet for Square and Taper Shank Drills. 
The Pratt & Whitney Co., Hartford, Conn. . 


For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St..N. Y. Ww. Sellers & Co. 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terial where kiln, etc., drying houses are used. See p. 62. 

The Porter-Allen High Speed Steam Engine. South- | 
work Foundry & Mach. Co.,430 Washington Ave.,Phila.P. 
Skinner’s Chuck. Universal, and Eccentric. See p. 61. 

For Rubber Packing, Soap Stone Packing, Empire i 
Packing, and all kinds, write Greene, Tweed & Co., N.Y. | 


Don’t buy a Steam Pump until you have written Val- 
ley Machine Co., mA SR Es Mass. 
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HINTS 'TO CORRESPONDENTS. 


No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Namesand addresses of correspondents will not be 
given to inquirers. 

Werenewour request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and thepage, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannol, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Sctentiric AMERICAN SUPPLE- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 


(1) J. L. asks: Is there a composition 
which, when applied to the ends of soft wood, will : 
fill up the pores and leave a soft rubber-like surface? ; 
A. Try the following: Fuse together over a water | 
bath and mix together equal parts of glue size 
and good glycerine. Continue the heating for several ; 
hours, and use hot. Almost any of the ordinary pig- 
ments may be used with this preparation to give coior. 


(2) M. T. asks: Will you please describe a 
simple or inexpensive method of producing chlorine in 
gas or liquid form for bleaching purposes? A. Chlorine ! 
may be prepared economically by heating in a stone- 
ware or glass retort a mixture composed of common 
salt, 10 parts (by weight); manganese dioxide (black 
oxide), 8 parts; sulphuric acid, 24 parts; water, 12 parts. 
When this gas is passed throngh cold water, the water | 
“dissolves a considerable portion of it, and the solution | 
(chlorine water) may be employed instead of the gas for 
bleaching purposes. 


(3) G. W. K. asks: 1, Is there not a rule | 
by which I can calculate the centrifugal force of gov- ' 
ernor balls when number of revolutions per minute and 
‘diameter of circle described by center of balls and : 
weight of balls is known? A. Yes, you will find rules 
for governors in many works on the steam engine: | 
“‘Haswell’s Pocket Book,” and “Templeton’s Engi- 
neer’s Common place Book.” 2. With a common plain 
slide valve, and pressure in boilerat eighty pounds, how 
many pounds would it probably reqnire to be applied | | 
to valve connecting rod for each squareinch of valve | 
surface? A. About one-fourth the unbalanced pres- | 
sure. 

(4) E. E. B. asks: How can I cure tobacco 
for chewing after it has Cried? It was taken from the | 
stalk about three months ago and hung in a barn tied 
up in hanks of about a quarter of a pound each. A. | 
You will find this information in StPPLEMENTs, Nos. 
188 and 126. 2. I have a telephone running from house 
to shop, a distance of abouws 50feet. [ use very fine 
brass wire; the diaphragms are of tin type, and common 
wooden mouthpieces. It goes very well when the wire 
is wet, but when it is dry it rings, so that it is hard to 
understand. Will you tell me howto remedy it? A. | 
Use a finer wire cable cord for your telephone. 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 


A. B.C., P. M.—It is a common variety of fossilifer- | 
ous clay slate. Usually found in or near the coal meas- 
ures, 


COMMUNICATION RECEIVED. 
On the Protection of Electric Light Wires. By W. 
le. 


; fications not being printed, must be copied by hand. 


Burglar alarm, J. Giles +o 252,095 | 
Burglar alarm cut out, W. H. Sawyer + 252,260 
' Burial case, J. ASKINS...... .... eee ee ee eee cee nee 253,170 | 
Butchering apparatus, G. F. Dickinson wee 252,083 | 
Button attachment, C. Newburgh « 252.244 


: Car coupling, McMurray & Scott.. . 


Accordion, R. Bergner..... 252,010 
Acids, treating mineral pyrites and sulphides for 


themanufactureof sulpburous and sulphuric, 


eiiding ewan eee 252,287 | 
Aeriform fluids,apparatus for mixing, J. F.Barker 252,009 , 
Alarm. See Burglar alarm. 

Album clasp, J. C. Koch wee 252,226 
Amalgamator, L A. Merriam +e 252,051 
Artistic articles, manufacturing and decorating, 

H. F. L. Starcke 
Awning, Fox & Weenink 
Axle box, O. R. Chaplin........ .. 

Bag or sack for storing or transporting fertilizers, 
- 252,072 


Baling press, L. Ensinger. 
Baling press, G. K. Rice 
Bar. See Grate bar. 
Bed lounge, J. D. Westgate..... Be saidaigiae ve 
Bedstead, W. P. Miller.... 
Beehive, H. L. T. Overbey.. 
Bell, gong. F. W. Brocksieper 3 
Bell, self-switching signal, C. E. Scribner.......... 
Bells, striking mechanism for electric, G. E. 
Bowers....... pentodes 
Belt, driving, T. Jack ... 
Berth, self-leveling, A. M. Crosby.. 
Bevel and try square, C. Thomas. 
Bicycle seat, C. H. Veeder...... ++ 252.280 
Blasting powder. W. R. Quinan.. +e 252,250 
Blotter, rotary, W. H. Kelly. ..........5 seeeee sees 252,041 
Boat raising and lowering apparatus, R. H. Earle 252,198 


252,283 
++ 252.123 
++ 252,134 
+ 252,177 


252,266 


252,175 
252,109 | 
252.079 | 
«- 252,065 


Boiler. See Clothes boiler. Steam boiler. 

Boiler furnace, stationary, Harris & Farr.......... 252,214 
Boiler furnac2, steam, M. C. Jones......... +» 252,040 
Bolster spring, C. A. Howard... + 252,036 
Book clasp, adjustable, A.C. Hafely.. « 252,100 
Book rack, R. W. Myers 252,053 


Boot and shoe heeling machine, W. J. Heffernan. 252,105 | 


Boot and shoe shank stiffeners, machine for cut- 
ting, C. B. WeDD...........0. sc eceeeeeeeseeeeeeees 252,281 
Boot or shoe sole. J. D. Stoddard 252,152 


252,006 
252,059 


Bottle stopper, E. Aldom 
Bottle stopper and fastener, A. rE. Rich 
Box. See Axle box. Match box. Post office box. 
Box or basket, J. M. & S. H. Gardner. 
Bracelet, etc., J. Stanley 
Brake. See Car brake. Electro-magneto brake. 
Brick and fireproof lining for furnaces, fire, H. 
Ulsmann see 252.278 
Brick and other kilns, 8. W. Bickley. . « 252,011 
Brush making tool, A. P. Smith 252.149 
Building blocks, manufacture of, J. J. Scbillinger 252,263 


252.027 | 
252,150 | 


Can for ivory black, etc., W. D. Carter « 252,076 
Capstan, combined steam and hand power, H. J. 
Johnson sees 252.039 
Car brake, Mills & Isbister. see 252,124 
Car coupling, R. H. Dowling... wee 252,197 
Car coupling, J. C. Fowler.. ...... e+e 252,292 
« £52.238 


Forge, portable, C. Hammelmann. 
Frame. See 'hrashing and clover hulling ma- 


Lock. 
Lubricator. See Shuttle race lubricator. 
Match box and cigar cutter, combined, C. F. Pierce 252,056 


Mill. 
Miners, etc., prospecting tool for, J. B. I. Chase . 252,184 


! Car roof, H. Aldridge (r)....,........ 10,006 
| Car, stock, G. J. Cline ....... 0 eeeeeeeeeceeeeeeeeceee 2529289 | 
Cars, draught and buffing apparatus for railway, 

F.W. Marston.... ccc ee lecceeeeere cece eer eee 252,115 
Carriage button. W. a. Tufts Sai tivlersis es Saedis peeiielse 252.156 
Carrier. See Grain carrier. Trace carrier. 

Case. See Burial case. 
Caster, trunk, J. J. Cowell 252,078 
Chair. See Folding chair. Gynecological chair. 

Rocking chair. Tilting chair. 
| Chandelier, C. H. Jacobsen (1). ..... .eeeesee ceeeee 10,008 
Chopper. See Cotton chopper. 

, Churn, J. F. Ferguson ............60 cececccesseerees 252,091 
Churn motor, McIachlan & McFarland. 252.118 
Chute, coal, J. D. Pettit ....... 252,055 
| Cigarette bolder, G. ROArigueZ........cccecceseeeees 252,140 
| Clasp. See Album clasp. Book clask. 
Clothes boiler, C. B. Veronee.. + 252,067 
; Clover huller, Jones & Kiefer. 252.223 
Clutch, friction, S. 8. Cook .... 252,192 
, Coal, apparatus for unloading, W. Ilett............ 252.038 
Coin holder, P. O. Kornbeck..... aide bied cakcea lose shes 252,22 
Collars, combined shoulder and neck pad for 

horse, J. R. Hamilton.... ....... ..0.. 0 ceseeeee 252,032 
Coloring matter, manufacture of blue, J. H. Steb- 

BINS PP ese. fee 3 bcos eee Seceeiea se semteee steed 252,274 
| Coloring matter, preparation of rosaniline blue, 

O. Fischer 252,203 
Coloring matter. rosaniline red, O. Fischer. 252,202 

“ooking pans. device for handling, J. W. Ross ee 262,148 
| Cotton chopper. J. L. Hughes..... 0 ......sceeseee 252,221 
Coupling. See Car coupling. Harness and trace 

coupling. Tubing coupling. 

Crushing ores, etc., machinery for, G. Dalton..... 252.080 
Cuff. I. P. Turner 252.277 
Cuffadjuster and support. A. J. ween «+ 252,102 
Cuffholder, J. f. Guignon. ‘ +» 252,099 
Cultivator, 0. O. Booth ... oe 252,14 
Cultivator, F. O. Williams.... «+ 252,163 
Cultivator tooth, W. A. Van Brunt... «+ 252,279 
Curtain roller support. H. Farley. aia buisidie, “eb Santa's 252,023 
Die. See Screw setting die. 
Direct acting engine, G. E. Dow 252.084 | 
Door spring, C. B. Clark...........200..05 «. 252,188 
Draught equalizer, D. M. Harkrader.. wee 252,212 
Drill, J. W. Webber eeeeee « 252,161 
Drying kiln, G. F. Speer.. 252,272 
Dyestuff or coloring matter, purple, J. H. Steb- 

DINS, JT... 0... cece cece re eeeeeeeeeee & 252,273 
: Eaves trough hanger, W. Hatch. ++ 252,088 
Egg tray machine, Schroder & De Beauvais....... 252.264 
Electric cable, W. J. Philips......... ‘debessteicceseds 252,249 


© 1882 SCIENTIFIC AMERICAN, INC 


Powder. 


5 acer 
Geiser’s Patent Grain Thrasher, Peerless, Portable, (OFFICIAL.| Electrical illumination, C. E. Buell... 0.2.56. ..0e 252,178 
and Traction Engine. Geiser Mfg. Co.,Waynesboro, Pa. | — Electrical signal transmitter, G. S. Mott.... «+ 252,242 
Tight and Slack Barrel machinery a specialty. John! INDEX OF INVENTIONS _ | Electrical signaling apparatus, Buell & Buel...... 252,288 
ff Electro-magneting brake, Goss & Walter.......... 252 293 
Greenwood & Co., Rochester, N. Y. See illus. adv. p. 60. 
ae & : ? ; . eek eva . P 1 FOR WHICH Elevating machinery, device for stopping the 
or the manuiacture of metallic shells, cups, ferrules, 2 Z revolutions of the drum in. G. Dryden........ 252,085. 
blanks, and any and all kinds of small press and stamped Letters Patent of the United States were Engine. See Direct acting engine. bumping 
work in copper, brass, zinc, iron. or tin, address C. J. God- Granted in the Week Ending engine. Steam engine. 
frey & Son, Union City, Conn. The manufacture of small January 10 1882 Faucet, T. Mackel.... ........ . . 252.046 
pi notions. and novelties in the above line, a spe- i u Feed water heater and purifier, C Il. Shields..... 252,147 
cialty. See advertisement on page 62. AND EACH BEARING THAT DATE, | Fence, I. Colvin........ + 252,191! 
For Walrus Leather, Bull Neck Emery, Glue, Crocus, : Fence, H. Smith... dias . 252,061 
’ i 1 ed (r' . ; 
and Composition, write Greene, Tweed & Co., N. Y, [itiose anariaedl (o) ate reieened patented Fences, warning strip for barbed, O. P. Briggs.... 252,071 
Magic Lanterns and Stereopticons of all kinds and : TEs ane tae peeaeetas breating: Phosphates <t0r G1Dbons: E 
prices. Views illustrating every subject for publicex-| Printed copy of the specification and drawing of any Piscean wee PEE RIE LS oRN TURD USAT 252.029: 
hibitions, Sunday schools, colleges, and home entertain- | patent in the annexed list, also of any patent, issued Fireari. sdiigaittie, RL SERaGIAG y Bae 
ue es ee Reseda pie eee | Since 1866, will be furnished from this office for 25 cents. | Fire escape, J. F. Newton. Jr * ” 959.120 
antaG ere ee es assastsy New 4 ; In ordering please state the number and date of the ; Fire kindler, C. K. Bradford.. 252,014 
Draughtsman’s Sensitive Paper.T.H.McCollin,Phila., Pa, patent desired and remit to Munn & Co., 37 Park Row. Fishing rod, G. P. Andrews.......... wan 252.008 
.: . . : , r 2 y 7 
For Mill a 'y & Mill Rapnlenine, see ieee adv. p. 60. New York city. We also furnish copies of patents Hives pgienland ie a araaue eae 252,122 
New Economizer Portable Engine. See illus. adv. p. 62. granted prior to 1866; but at increased cost, as the speci- Thompson & Williamson.. wees 252.298. 


- 252.204 
- 252,103: 


Foling chair, E. C. Flint....... 


chine frame. 


Fruit picker and tree trimmer, W. Mustart........ 252,129 
Fruit press, F. F. N. Marais. 252.288; 
Furnece. See Boiler furnace. Hot air furnace. 
Furnace doors, device for opening, J. A. Carr..... 252.183 
Furnace grate. McClave & Price 252.049 
Furniture, packing fastener for, M. E. McMaster. 252,119 
Gas trap, J. W. Rogers.... 252.258: 
Gate roller, C. B. Rice... = 252,258 
Gearing, flexible, A. S. Ge: ‘ 252,028 
Generator. See Steam generator. 
Glycerine from soap lyes, recovery of, C. Thomas 
OU O:. od eis ie Getting a saet ae sncesee es 252.155 
Governor, steam engine, J. E. Bweet. 252,276 
Grain binder, J. M. McMaster..... 252,287 
Grain binder tension, C. Colahan...............00+5 252,018 
Grain carrier, J. 8. Davis........ +++ 252,081 
Grain drill point, D. J. Shults . eee 252,148 
Grain scourer, D. Mann.. - 252.048 
Grate bar, T. F. Van Keuren .......... sseesee wees 252,299 
Grinding and polishing machine, J. L. Taplin..... 252.063 
Grinding mill, S. P. Walling......... seeeeee 252158 
| Grinding mill, feed, O. E. Winger... 252,165 
Grinding mil] feed regulator, Graves & Teede.. » 252,211 
Guard. See Saw guard. 
Gynecological chair, G. W. Archer............eeeeee 252,169" 
Handle for manure forks, etc., J. M. Young...... 252,167, 
Hanger. See Eaves trough hanger. 
Hame, J. W. Huduon.. 252,220 


252.108 
252,073: 


Harness and trace coupling. G. W. Hunter. 
Harness check hook, H. C. Buell. 


Harrow, T. Mathieson..... 252,234 
Harrow, G. A. Paddock.......... . 252,135: 
Harvesting machine, D. W. Entrikin.. 252,088 
Hay and grain cap, J. W. Angus........... Wadmesved 252,168: 
Hay rack, J. M. Diffendafer.................. So ecveee 252,196: 
Heater. See Feed water heater. 

Heating apparatus, L. T. Terwilliger. ........ 252,064 
Heel nailing machine, H. A. Henderson.. 252,215, 
Heel trimmer, Moulton & Adams.......... 252,248 


Hinge, spring, W. H. Williams.. 252,164 


Hog nose ring, E. Major....... 252,047, 
Hogs, apparatus for catching and suspending, 
Lowry & Crawf0rd........6.. c6. ceseeeeeseeveees 252,112 


Holder. See Cigarette holder. Coin holder. Ouff 


holder. Label holder. Pen holder. Strap 
holder. 
Hook. See Harness check hook. Snap hook. 
Hoop dressing machine, S. R. Garner... + 252,207 
Horse hoof pad, W. I. Raymond....... «+ 252,251 
Horseshoe. R. A. Goodenough + 252,210: 
Hot air furnace, W. P. Brewin.......... eee +. 252,016 
Huller. See Clover huller. 
Ice cream freezer, M. Richeimer...... ..........005 252,254 
Ice machine and refrigerating apparatus, T. & C. 
SDA VIS Sase oie 0 8 50 deeb sede Mab veka d Feb deen senate 252,021 
Indicator. See Speed indicator. 
Indicator lock, J. McNeven........ ..-sscseeseeeeees 252,120 


Insulated electrical conductor, W. H. Sawyer.. 


252/ 261, 252,262 


‘ Iron, manufacture of sheet. WW. D. Wood.......... 252,166 
Joint. See Universal joint. ~ 
Kiln. See Drying kiln. 
Label holder, H. F.. Clinton................ecseeeeeee 252,189 
Labeling machine, packet, G. Pritchard.. +» 252.1387 
Lamp, J. M. Dexter.................eeeee see 252 082 
Lamp, bracket and standard, J. H. White.. « 252,162 
Lamp, electric, A. G. Holcombe........-......e00e0+ 252,219 
Lamp, electric, R. M. Humter............. cseseeeee 252,037 
Lamp, electric, Moffatt & Chichester. + 252,125 
Lamp, electrical, A. J. B. Cance... «+ 252,182 
Lamp. miner’s, D. D. Williams... . 252,284 
Lamp, safety car, C. E. Granniss . 252,098 
Lathe, railway car axle, A. Gordon. + 252,030 
Lathe, watchmaker’s, F. Ecaubert.. « 252.087 
Lifter, C. F. Fellows. + 252,025 


See Indicator lock. Nut lock. Trace lock. 


Measure. pocket tape, E. P. Haff................005 252,101 

Mechanical movement, R. E. Breed... « 252,176: 

Mechanical movement, H. Lord.............. « 252,231 

Medical use, electrical apparatus for, J. Butler... 252,180 

Meter. See Water meter. 

Middlings purifiers, etc., dust collector for, W. S. 
RUSSE]] ...ccceccescrccncccececcaces shasececsscnses 252,144 


See Grinding mill. Windmull. 


Mining implement. T. M. Gallaher...............666 25:2,206 
Motion. device for converting reciprocating into 
rotary, A. G. Smyth 0... ccc a cece eee eee ee 252,297 
Motor. See Churn motor. Water motor. 
Mouse trap, B.L. Norton.. 252.181 
Nut lock, D. P. Prescott. sews + 252.295 
Nuts upon bolts, locking, ‘A. R. Clark 252,186 
Oven, baker’s, E. A. C. Petersen. » 252,054 
Packing. deep well, L. Stewart 252,275 
Pad. See Horse hoof pad. 
Paint for roofs, J. 8. Barnard............. 0 sesso 252,171 
Paper machine dandy roli, D. McKay. .......... 252,050 


Paper scoring and cutting machine, J. C. Marshall 252,114 
Peanut picker and cleaner, E. H. Powell.. . 
Pen holder, reservoir, ‘I’. A. Hearson............. : 
Piano sounding board attachment, J. G. Seebold. 252,146. 
Picker. See Fruit picker. 


+ 252.136 
252,034 


Peanut picker. 


Pins, safety catch for. G. \V. Washburn ........... 252,150: 
Plaiting machine. J. I. D. & L. Y. Woodruff.. + 252,286 
Planter, corn, C. U. Crandall............2. 2.66 e+ 252.194 
Planter, corn, L. Scofield................ » 252,265 
Plow, M. Cooper (f).. . 10.007 
Plow, C. Domschke. 252 022 
Plow, W. A. Estes... 252.291 
Plow, J. 8S. & E. C. Robizson... 252,139 
Post office box, Temple & Pierce 252.154 
Post Office box, C. S. Thompson... 252,301 


See Blasting powder. 


Press. See Baling press. Screw 
press. 
Printer’s chases. machine for dressing, C. B. Cot- 
MTC) eset nck chee atbedecciacebe Heselend weanes 
Printing machine, perfecting, J. 11. Stonemetz .. 
Protector. See Watch staff und jewell protector. 
Pruning shears, P. Koerber 
Pulley tight or loose upon a shaft, device for ren- 
dering a, G. Dryden 
Pump piston, J. A. Throp 
Pumps, automatic relief device for, G. J. Orr 
Pumping engine, H. A. Jamieson 
Punching machine, Long & McBeth.... 


Fruit press. 


252,290 


252,158 | 


252,227 


252.086 


252,066 


252,133 


.. 252,110 
cee 252,111 


Punching metallic tubes, device for, O. B. Olmsted 252,247 


Rack. See Book rack. Ilay rack. 


Railway, electrical, E. H. Cowles. 252.193 
Range, cooking, W. E. Prall......... .. $ 252,057 
Ratchet wrench. J. W. Womelsdorff...... ........5 252,300 


Razor strop, H. B. Emerson. ..............0.. 
Refrigerator. IT. C. Goodell 
Regulator. See Grinding mill feed regulator. 
Rifle barrel], auxiliary. R. Morris 
Ring. See Hog nose ring. 

Road engines, compensating gear for, F. F. Landis 
Rocking chair, W. H. }!aman 
Rod. See Fishing rod. 


Roller. See Gate roller. 
Roller for moving houses, J. C. Welsch ... «+ 252,282 
Sash fastener, A. Quimby « 252,138 | 


Saw, compass, C. Bush 
Saw guard, circular, J. Sill. ..... F 
Saw jointing device, H. Ferguson..... ... 
Saw machine, rim, 0. F. Silcott 
Sawing machine. band. L. F. Kettler... 
Scarfs, stand for displaying. F. \V. Collins.... 
Seourer. See Grain scourer. 
Screw press. W. D. Carter bs 
Screw cutting die, J. Sherman .... ................. 
Seat. See Bic: cle seat. 
Sewing buttons to cloth, etc.. machine for and 
method of, J. Mathison.. 
Sewing machine, G. A. Mayo..... 
Sewing machine button hole attachment, Morris 
& Hollenbeck......... .... -. 


see 252,199 
+ 252,097 


252.041 


252,044 
252,031 


252.179 
252,269 
« 252,090 
« 252,268 


252,043 


+ 252.190 


« 252,005 


252,060 


» 252.117 
252,235 


252,052 


252,007 


Sewing machine shuttle driver. G. \W. Lord....... 252.045 


Shears. See Pruning shears. 
Shears and scissors, manufacture of, R. A. Good- 
. Oh Gs, 2 Si nisiinwn'’ ai haw Pha vedios ieley 
Shuttle race lubricator, J. Bolton. 
Sieve, rotary, W. L. Heuser..... . 
Slat iron blanks, bar of, 8. W. Kent. 
Sled. C. M. Hinman. 
Snap hook. A. N. Bragg .. 
Snow plow, H. Regsley. 


Snuff, packing, M. T. Forsyth, Sr... 252,205 
Spark arrester,.Moore & Frick ..............06 sees 252.239 
Speed indicator for shafting, lL. J. Wohnlich...... 252,285 : 


Spring. See Bolster spring. Door spring. Vehi- 
cle spring. Wagon spring. 

Stalk cutter, H. G. Cady... 

Steam boiler, G. F. Major 


Steam boiler, locomotive, Harris & Farr. ...... .. 252,213 | 
Steam engine, H. See see. -e 252,267 | 
Steam generator and agricultural) boiler, J. Flem- 

ing et al...... 252,026 


Stone cutting machine, W. Birss 


Stopper. See Bottle stopper. 
Stove, magazine. J. & F. A. Magee 252,232 
Strap holder, P. Fliick.... +» 252,092 
Tapping and reaming machine, C. C. Walworth. . 252,068 
Target, R. Morris........... 252,240 
Target trap, G. Ligowsky... 252,230 
Telephone, E. T. Greenfield ................0c008 eee 252,294 
Telephone, J. H. Rogers.. 252,256 
Telephone, compound, T. A. Watson 252,160 
Felephone, electric speaking, Rose & Cheever.... 252.142 
'Felephone exchange circuit, C. W. Ross. ......... 252,259 
Telephone, mechanical. G. K. & H. (. Farrington. 252.024 
Telephone transmitter, J. Olmsted...............08 252,132 
Telephone transmitters, carbon of, Scribner & 
252,296 
252,257 
252,141 
Thermostatic coil, 11. W. Axford. ...............66 252,069 
Thrashing and clover hulling machine frame, C. 

G. Case..... Goelew sd Ladi gote dite Seb eee ete bONGG eeteslenes 252.007 
Tilting chair, J. W. Kenna........ cc cece ee cee eee 252,225 
Tobacco sweating apparatus, Smalley & Ken- ! 

MANT Oy IT ied orshcisins st oiech siete ee tOap as oltre s os eoe ee He 252,270 | 


Tongue depressor, EB. C. Morrill............+.e0ee005 252,127, 
Tool. adjustable, A. A. Pease es 252.248 
Toy cannon, A. Turnbull .. wee 252.157 | 
Trace carrier, D. 8. Moore . wee 252126 | 
Trace lock, J. R. Connell bi Se wate Donate as 2:52.019 | 
Trap. See Gas trap. Mousetrap. Target trap. 
Trimmer. See Heel trimmer. 
Trucks, stocks for plow, A. C. Hinson.... .. ...... 252.218 
Trucks, weighing attachment for hand. T. W. 

Boyle..... 252,070 
Truss, hernial, W. H. Garson. . 252,209 
Truss pads. elastic com pound for, H.W. !lendricks 252,216 
Tubing coup'ing E. C. Converse........ 2... see vee 252,020 
Undergarment, T. B. Farrington............... « 252,201 
Universal joint. BE. Garrigues.. 9 .... 1. eee eee 252,208 
Valve, W. Decker oe 252,195 
Valve. W. Gardner - 252.004 
Valve gear, steam engine, D. Joy. ............086 252,224 
Valve seat, steam engine, A. Blood...... «+. 252,012 
Vegetable cutting machine. M.C. Morts.. 252,128 
Vehicle spring, C. C. & J. A. Bishop 252,173 | 
Vehicle spring, N. Nilson.................086 seen. 252,246 
Veneer, ornamental composite, N. ©. Newell...... 252,245 
Wagon platform gear. E. Clark 252,187 
Wagon spring. S. G. Hill 3 252,035 
Warping or beaming machines, etc., expansion 

comb cr reed for, T. C. Entwist!e............... 252.089 
Wash stand and fixtures, stationary: I. N. Burke. 252,074 

atchmaker’s tool. G. W. Johnson...............4. 252,222 

Watch staff and jewel protector, S F. Stover...... 252,062 


Water meter with automatic governor. J. Leede.. 
Water moter, G. A. Henderson 
Windmill, T. E. Martin........ ...... Fi 
Wire stretcher. C. T. Christmas. an 
Wire stretcher, S. . Harbaugh. .............. .... 
Wrench. See Ratchet wrench. 


DESIGNS. 


Carpet, B. A. Crowe .......0. ce cee csenceeceeeenceneees 
Carpet, E. Fisher... «12,659 to 
Carpet. C. \W. Swapp.. . .12,678 to 
Chain link, ornamental, 8. Davidson........../....6+ 
Corset, I. Strouse.....0.6. 6.008 -12.686 10 
Legging, J. Corning. ........ cee cece cee cee eee e cece eee 
Oil cloth, ete., C. T. & V. FE. Meyer. 12,671 to 
Stairrod, J. E. Scott..... 2 cece cece cece cece ee eeeee 


Steam engines, combined bed plate and heater for 
portable, R. Scheidler 


252,096 
. 252,018 
. 252,217 
. 252;042 
. 252,107 | 
w= 252,015 

. 252,252 


252.181 
252,113 : 


252,172 


252,229 
252.106 
. 252,116 | 
«252.195 


252,104 


12,657 
12,670 
12,685 
12,658 
12,693 
12,656 


12.677 


TRADE MARKS. 


; Baking powder. G. V. Hecker & Co.....6.....0eeeeees 
Branding live stock, Protective and Detective As- 


Buttons, W. Knight & Co : 
: Cement, Portland, Brooks, Shoebridge & Co. «++ 9.006 
Cigarette paper, May Brothers +. 9,016 
Cigars, cigarettes, cheroots. plug, twist, and fine cut 
chewing tobacco, smoking tobacco, and snuff. L. 
Wertheimer... 2cce Sas niieke: qaiteeadeesee oes 9,023 
Corn starch, Glen Cove Manufacturing Company... 9,011 
¥urnishing goods for men’s wear, Steinfe'd, Kern- 


.. 8.999 to 9.002 


H HOODS CO site cdewe eet aida nise ecu Sida harelsiede 9,020 
Harness. J. R. Hill & CO....... 2.0. ee See eeeeteeeereee + 9.013 

[ Kainit, Incorporated Company of Salzbergwerk, 

| Neu-Stassfurt . weeeees 9,014 


Medicinal prepartions, certain, Eureka Springs Con- 
centrating Company .......... cece eee eee eee eee nee 9,010 


Paints, oil, J. H. Worcester ............. 6. cece eee 9,022 
Paper, writing, Z. Crane. Jr., & Brother 9,098. 9,009 
Printed publication, Williams & Co. ..............662 901 
Tobacco, plug, D. H. MeAlpin & Co ........00 .. eee 9.017 


Trees, shrubs, vines, and plants, N. H. Albaugh & Co. 9,007 
Stoves, C. Portway see» 9,005 
} Umubrellas, A. Hall & Co......... : ‘ 
Watch cases, coin silver. Deuber Watch Vase Manu- 
facturing Company 
Water closet bowls, valves, and other appliances 
connected with the construction of water 
closets, A. E. Jennings... 
Whisky, Freiberg & Workum 


| English Patents Issued to Americans, 
From January 6 to January 10, 1882, inclusive. 


| Aerial navigation, (. W. Peterson, San Francisco, Cal. 

| Coal mining machinery, J. Du Bois. Du Bois, Pa. 
Electro-prin‘ing register, B. E. Valentine, N. Y. city. 

‘ Electricity, generating, J. S. Williams, Riverton, N. J. 
Grape sugar, manufacture of. A. Behr, Jersey City. N. J. 

? Label makingmachine, T. A. Briggs, Providence, R. I. 

| Moulds, pushing ingots from their, T. James, Brad- 

docks, Pa. 

Over stitching machine, J. E. Richard, New York city. 

Neck tie machinery, M. Steinbock, New York city. 

Paper barrel, G. W. Laraway, Hartford. Conn. 

Keclaiming, G. Howell, Philadelphia, Pa. 

Sewing machine, Rotary S. 8. M. Co., Foxborough, Mass. 

Soluble fiber, treatment of, M.C. Lefferts, New York city. 

Telegraphy, Ff. W. Jones, New York city. 

Whaiebone. artificial. G. H. i’helps, Newton, Mass. 

Wire, machine for preparing, O. R. Chapin, Boston, Mass. 


Advertisements. 


Inside Page, each insertion - = - 75 cents a line. 
Back Page. ench insertion - - - $1.00 a line. 
(About eight words to 4 line.) 


| per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 


THE ONLYPeRFECT 


SEWING MACHINE. KS 


SIMPLEST. LATEST IMPROVED : 


ORANGE MASS. OR ATLANTA GA. 


PATENTEES. 


A Mechanical Engineer, of long experience and first- 
class connections for the introduction or negotiating new 
| inventions, who leaves in “arch (to be gone tour months) 

for England, France. Beliiwm. Germany, Austria, Italy, 
and Spain, is open to represent another first-class labor 
' saving invention or to attend to any business pertaining 
to patented inventions. Satisfactory references. etc. 
ANL. MILLS, 1024 Thompson St.. Philadelphia, Pa. 


WILLIAMSPORT 
Pony or Panel Plan- 
er. For ggneral use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work, it 
has no equal. 

We use the His 
Patent. three part 
Journal Box anu 
solid forged steel 
head. Two pressure 
bars. Has strong 
feed. Will plane from 
1-16 to 6 inch thick. 
Weight, 1,4001b. The 
lowest priced first- 
class planer in the 


market. Correspondence solicited. 
ROWLEY & HERMANCH, Williamsport, Pa. 


| NEEDED .as coalescent inventor, first expense payer, 
! etc.,a suitable person. Address Charles Leiser, Hyne- 
| mansville, Pa. 


THE WALLACE DIAMOND CARBONS, 


Telegraph, Telephone, and Electric Light Supplies. 


THE ELECTRICAL SUPPLY COQ. 
109 Liberty St.. New York. 


| Owners and Engineers of Scaly Boilers may find a per- 
fect remedy by sending size «nd number of the same, 
with address, to AM. CHEM. CO., Box 348, Pittsburg, Pa. 


BARNES’ 


Patent Foot and Steam Power 
Machinery. Complete outfits for 
Actual Workshop Business. Lathes 
for Wood or Metal. Circular Saws, 
Scroll Saws, E’ormers, Mortisers, 
Tenoners. etc., etc. Machines on 
trial if desired. Descriptive Cata- 
logue and I’rice List Free. 


W. FF. & JOHN BARNES 
Rockford, 
No. 1999 Main St. 


sociation of Texas 9,019 

| Brandy, Cazade, Crooks & Reynaud.. 9,008 
Bricks, fire, Newton & Co... ...... . 9,018 
Buttons, H. W. Knight.... 997, 8,998 


9,012 | 


Fingravings may head advertisements at the same rate i 


a! 


Seientitic American, 


AlFLE BORES 


2 The Saxon Im ¥ 
— portin: Co.,agrees ¥ 

o send by express 
at b, 5 
;, to any of ourreaders an ex- 
g tra fine full Nickel Plated 
=? shot, 22 calibre, 5 8-4in, & 
long Revolver upon SEND- 7 
a. ING THEM the following CERTIFI- 
CATE and $1.00 to pay expenses of ad- |] 
 vertising and packing; or send them $1.00 ) 
ta and 6 three cent stamps (18¢e.) and they will / 
= send it by mail post-paid. To be fancy en-\ 
~ graved, it will cost 25cents extra. Remeni- ; 
§ ber this Revolver wiil not be furnished at above price 
@ unless accompanied by this Certificate, 


CERTIFICATE.—Saxon Importing Co., enclosed 
find amount as above required to pay for an extra_fine 
Nickel Plated 7 Shot, 22 calibre, 53-4in. long Revolver, 
and I agree upon receipt of said Revolver to show it 
and Ft Catalogues to my friends, Address, 


= SAXON IMPORTING C0., 116 Chambers St., New York. 
TIC ENGINES. 


his Advertise: 


PAYNE’S AUTOMA 


Established 1840 


Reliable, durable, and economical, will furnish a 
horse power with one-third less fuel and water than any other 
envzine built not fitted with an automatic cut-off. Send 
| for Tlustrated Catalogue “4” 2, for information and 
: prices. B.W. PAYNE & SONS, , 

i Box 1207. Corning, N. Y. 


ACME CUBE PIPE TONGS <——— 


VARYING IN SIZES FROM4TOZINCHES 
a 


SY MOST EFFICIENT MADE. @ 
NOBLE HALL & CO.SOLE MFTRS. ERIE. PA... SO” 


NOTICE TO CONTRACTORS. 


2 +s 


SEALED PROPOSALS 


For the Grading, Masonry, and Bridging of the exten- 
sion of the Hartford and Connecticut Valley Railroad 
(twenty-four miles in length), as a whole, or in sections, 
will be received at the office of said Company until 12 
o’clock M., 


Tuesday, February 14th, 1882. 


Plans, Profiles, and Specifications can be examined, 
and blank forms for proposals will be furnished at the 
! Engineer’s Office, corner of Kilbourn and Commerce 


any or all propositions that are not for the interest of 
the Company. 
: SAMUEL BABCOCK, President. 


TIMOTHY DRAKE. Engineer. 


BARREL, KEG, 
HOGSHE D, 


AND 


* stave Machinery. 


Over 80 varieties 
manufactured by 


E. & B, HOLMES, 


|. Chamfering. Howelin; 
and Crozing. 


We have on hand a large assortinent of fine 
Guns and Rifles, both imported and American; 
also, all the latest improvements and novelties 
inthesporting line, for sale at reasonable terms. 


HODCKINS & HAIGH, 
300 Broadway, New York. 


AND FINE GRAY IRON ALSO STEEL 


Moers CASTINGS FROM SPECIAL ys 
H 


| THOMAS DEVLIN & Co, FINE TINNING JAPA, 


Geo. W. Read & Co., 


LEHIGH AVE. & AMERICAN ST. PHILA. «NI 
A Manufacturers of and Dealers in 
i 


AHOGANY, 


And all Foreign and Domestic 


Cabinet Woods. 


SOLE MANUFACTURERS 


CUT AND PREsS DRIED 


THIN LUMBER, 
CIGAR BOXES, 


Panel Stockh, Etc., Etc. 


Mills and Warerooms: 


BLOWER. 


[ForcepD BLast.] 
The best in the World for 
Charcoal Blast Furnaces, 
Also for melting Iron in Cu- 
= Polas for Stove Foundries, eto, 


WILBRAHAM BROS, 


PHILADELPHIA, Pa, 


8S SEND FOR 9UR CATALOGUE: “8 


MINERAL WOOL, 


This Fireproof and indestructible material success-" 


, fully prevents loss of heat by radiation, keeps frost from 

| water pipes, deadens sound, checks spread of fire in walls, 

: partit’ons, fioorsof dwellings. 25 cts. per cubic foot. 
U.S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 


© 1882 SCIENTIFIC AMERICAN, INC 


stree s, Hartford, Conn.,on and after February 7th, 1882, ! 
The Railroad Company reserves the right to reject ' 


Fan and Stave Jointer. ' 


No. 2320 Frankford Avenue, | 


[FEBRUARY 4, 1882. 


WOOD WORKING MACHINERY. 


A DLANING, ING, DING, inc, 
yy Mar cH ol port 
TENONING, CARVING, © - 


MACHINES. 3 
eet rbiege SAWS 

Vy, UNIVERSAL “WORKERS 3. 
VARIETY WOOD MOR ERS, @ 


J.A.FAY & CO. 


CINCINNATI,O.U.S.A. 


SLATE MACHINERY WANTED. 
Makers of Machinery for Slate working into Tables, 
Mantels, Cisterns, etc., are requested to communicate, 
with prices of all tools requisite to fit up a first-class 
mill, such as saws, planers, etc., with T. BACON, 
39 St. Francis Xavier St., Montreal, Canada. 


SHEPARD’S CELEBRATED 
Sco 
[Screw Cutting Foot Lathe. 


Foot_and Power Lathes, Drill Presses, 
Scrolls,Saw Attach ments,Chucks, Man- 
drels. Twist Drills, Dogs. Calipers.“*sSun 
) Light’? Gas Machines, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 
H. L. SHEPARD & CO., 

341 & 3438 West Front St.,Cincinnati 


PROPOSALS FOR CONSTRUCTION OF AN 


IRON MARKET HALL 


ae By order of the Government of the Province of Par, 
,in the Empire uf Brazil, it is made public that in this 

Consulate General proposals will be received till March 
2, 1882, for the construction of an iron market hall in the 
Capital of said Province. Any parties desiring informa- 
tion in regard to such proposals can apply to the same 
Consula‘e, No. 42 Broadway, where printed specifications 
will be furnished and the plans of the projected building 
can be inspected. 

NEW York, Jan. 20, 1882. 

SALVADOR DE MENDONCA, 
Brazilian Consul-General in the United States. 


EXCELSIOR 


Metallic 


AND 


Steel Tapes. 


WARRANTED. 
Exchanged if not satisfactory. 


KEUFFEL & ESSER, New York. 


ARTISTIC FHOMES. 


Sey 
Just published, UEEN ANNE and COLONIAL 
STY LEs. 44 Plans, Elevations, and Interiors, 8x12 
i inches each. A BOOK FOR ALL. Postpaid on receipt 
of price, 83.50. Agents Wanted. 

A. W. FULLER, Architect, Albany. N. Y. 


s 


Pa tis Ou 


i 


4d 
€ 


FOR STEAM BOILERS 
_U.S. & FOREIGN PATENTS 


‘W00D-WORKING MACHINERY, 


w#- Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OIFTO, U.S. Av 


APPLICATION 


HEAVY PUNCHES. SEEARS, 


Boiler Shop Rolls, 


Radial Drills, Etc. 
SEND TO 


HILLES & JONES 


ASH HANDLES 
FORKS, SHOVELS, AND SPADES 


in large quantities and of good quality, for home trade 


or “export. 
ALLEN & NIXON, 
52 Maiden Lane, New York. 


PORTABLE POWER DRILLS. 
TAPPING, REAMING & BORING. MACHINES | 


= 

 gorING MACHINES, 
STOW FLEXIBLE SH/ 
1509 PENNA.AVE.PHILA.PA, 


oe 


= w 
AFT CO.LIM.C) 
TN 


VALUABLE PATENTS for sale orto let on royalty. 
Send_ for circulars. Patents sold on commission. 
CHAMBERLIN & CO., Brokers, 34 Park Row, New 
York; 112 South 4th Street, Philadelphia, Pa. 


Saji FOR A 
COMBINED 


Punch and Shears 


of beautiful design, ofgreat strength 
and capacity, and thoroughly reli- 
able, address 

Lambertville Tron Wo: ks, 
LAMBERTVILLE, N. J. 


‘bums, neatly bound; 
., Verses, and %2s5 
postpaid. PATTEN & WA 


FINE 


250 spicy Motto 
Bopglar Songs. ali for l5e., 
HE, 49 liarclay St., New York. 


*510-F NGRAVI NG 
SEND COPY FOR “CROSSCUP & WEST. 
702 CHESTNUT! PHILA PA 

Paruuers: 


PATENTS SOLD {2 


Joint Stock Companies formed. Stock piaced for Incor- 
orated Companies, Good investments always on hand. 
ighest references given. Circulars free. E.L. RICH 

ARDS & CO., Brokers, 733 Broapway, New York. 


$ Choice Poetical ‘Selections for “Autograph 
2004 


FEBRUARY 4, 1882.] 


Scientitic 


Aitericnn. 


i 


SEVENI'H EDITION. 


The Compleie Practical Machinist : 


Embracing Lathe Work, Vise Work, Drills and Drilling, 
Taps and Dies, Hardening and Tempering, the Making 


and Use of Tools, etc., ete. By Joshua Rose. Illus- 
trated by 180 engravings. In one Volume, 12mo, 376 
pages. Price $2.59. 


CONTENTS. 


CHAPTER I. LATHE AND MACHINE TOOLS.—Round- | 
Nosed Tools; Square-Nosed Tools; Holaing Tools; Side} 
Tools for Iron ; front Tool for Brass Work: Side Tool for 
Brass Work. II. CUTTING SPEED AND FEED.—Tables of 
Cutting ppecds and Feeds; Table for Steel; ‘l'able for 
Wrought Iron; Table for Cast Iron; lable for Brass; 
Table for Copper. III. BORING TOOLS FoR LATHE 
WorRK.—Boring Tool for Brass; Boring Tool Holders. 
IV. SCREW-CUTTING TOOLS.—Hand Chasing; To make 
a Chaser; To Calculate the Gear Wheels necessary to 
cut a Thread ina Lathe. V. GENERAL OBSERVATIONS 
On LATHE WorkK.—Lathe Dogs and Drivers; Emery 
Grinders; Centering Machine; Lathe Work; Eimery 
Clothand Paper. VI. TURNING EocuNTRI,S.—Turnin, 
Cranks; To Chuck a Crosshead ; Turning Pistons an 
Rods; Piston Rings; Ball Turning; Cone Plate for Bor- 
ing in the Lathe; To turn a Pulley; Turning and Fitting 
Tapers; Belts; Giling and Greasing of Belts; Directions 
for Calculating the Width of Belts required for ‘Trans- 
mitting Different Numbers of Horse tower; Directions 
for Calculating the Number of Horse Power which a belt 
will ‘transmit, its Velocity and the Number of Square 
Inches in Contact with tr.eSmallest Pulley being Known. 
VII. -HAND TURNING.—Roughing Out; The Graver; 
The Heel Tool; Brass Work; Scrapers; Lathe Chucks. 
VliI. DkILLine IN THE LaTHs.—Half-Round Bits; 
Cutters; Reamers; Shell Reamers. IX. BORING BARS. 
—Small Boring Bars. X. LAPs.—Allowance for Shrink- 
age; Crank Pins; Chucking Brasses; Slotting Machine 
Tools. XL Twisr DriILis.—Feeding Drills; Drills and 
Driiling—Flat Drills; Drilling Hard Metals; Slotting or 
Keyway Drills; Pin Drills; Countersink Drills. XII. 
TOOL STE! ‘L.—Forging Tools; 'l‘ool Hardening and Tem- 
pering; Hardening; To Harden Springs; Case Harden- 
ing Wrought Iron; To Case Harden Cast Iron; To 
Harden Malleable Iron; The Crystallization of Wrought 
Iron; The Wear of Metat Surfaces; Anne aling or Soften- 
ing; Mixcures of Metals, XII]. TAPS AND D1ES.—AG- 
justable Dies; Dies for Use in Hand Stocks. XIV. VISE 
WOnK.—TOOLS.—Calipers; The Square; The Scribing 
Block; Chipping; Filing; Emery Paper; Tocls for Scrap- 
ing Surfaces; Vise Clamps; Pening; Fitting Brasses to 
their Boxes; Fitting Link Motions; Fitting Cylinders; 
Scraped Surfaces; ‘lo Make a Surface Flate; To Cut 
Hard Saw Blades; To Refit Leaky Piugs to their Cocks; 
Refitting Work by Shrinking it; To estimate the Weight 
of a Casting from the Weight of the Pattern; Grades 
and Speeds for Emery Wheels; Threads of Gas or Steam 
Pipes; Steam and Water Joints; To Make Spiral Springs; 
Hardening; Teropering. XV. FITTING CONNECTING 
Rops.--Drifts; Reverse Keys. XVI. MILLING MA- 
CHINES AND MILLINe Tools. XVII TO CAlCULATE 
TH! SPEED OF WHEELS, PULLEYS, ETC. XVIII. THE 
SLIDE VALVE.—Movements of_ Piston and_CRANK}3 
Steam Supply; To Measure the Throw of_an Eccentric. 

IX, How TO SEV A SLIDE VALVE. XX. PUMPS.— 
Suction Pumps; Force Pumps: Piston Pumps.—[NDrEx. 


BY THE SAME AUTHOR. 


The Slide Valve Practically Explained. Embrac- 
ing simple and complete Practical Demonstrations of 
the operation of each efement in a Slide Valve Movee 
ment, and illustrating the effects of Variations intheir 
Proportions by examples carefully selected from the 
most recent and successful practice. By Joshua Rose, 
M.H,, author of “‘ The Pattern Maker s Assistant,” etc. 
Dilustrated by 85 engravings, . . $1.00 
(= The above or any of our books sent by mail, free 

of postage, at_the publication prices, to any address in 

the world. Our various catalogues of Practical and 

Scientific Books sent free to any one who will furnish 

his address. 5 

HENRY CAREY BAIRD & Co., 
Industrial Publishers, Booliseliers, and Importers, 
810 WALNUT STREET, PHILADELPHIA, Ps. 


{ 
\ 
: 


TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
Of Tools you require. TALLMAN & McFADDEN, 

607 Market St., Philadelphia, Pa. 
50 Elegant Genuine Chramo Cards, notwo alike, 
with name, 1Uc. SNOW & CO., Meriden, Conn. 
$8 8 A week to Agents. $10 OUTFIT FREE. 
RIDEOUT & CO., 10 BARCLAY StT., New York. 


CUTLER'S POCKET INHALER 


Carbolate of Iodine | 


INHALANT. 


A certain cure for Ca- 
tarrh, Bronchitis, Asth- | 
ma, and all diseases of i 
the Throat and Lungs— | 
oven Consumption—if teken in season. It will break 
up a Cold at once. It is the King of Cough Medi- | 
cines. A few inhalations will correct the most Offen- 
sive Breath. It may be carried as handily as a pen-; 
knife, and is guaranteed to accomplish ai] that is claimed | 
for it. i 

Patented through the agency of the SCIENTIFIC; 
AMERICAN in 1878, this Inhaler has since had a larger | 
and more extensive sale than any Medical Instrument 
ever invented. { 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 


Over 300,000 in use. 
Sold by Druggists for $1.00. By mail, $1.25. 
W. H. SMITH & CO., PRop’s, 
410 Michigan St., Buffalo, N.Y. 


RRISH 


MANOFACTURERS OF 


RINGO) WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 


Tramway Ropes, Champion Barbed Wire, etc. 


Office and Works: 
WILKESBARRE, PA. 


Office and Warehouse: 


a 
es £28 Say LIBERTY ST., NEW YORK. 


TO MANUFACTURERS. 


To a responsible company, employing fifty or more 


men. will furnish ground and buildings for ten years, at 


junction of five railroads, at arental of seven per cent. 
on cost of buildings and taxes. 
M. C. HUYETT & CO., Detroit, Mich. 


ie) 


PLANING AND MATCHING MACHINE. 


a 


‘N “98 4710017 601 DU 
“am09 ‘WOTAION 
2°00 ¥ SUAVOU “A 


i 
Special Machines for Car Work, and the latest improv 
ood Working Machinery of ail kinds. 


MACHINERY 


of every description. 121 Chambers and 108 Reade Sts., 
New York, THE GEORGE PLACE MACHINERY AGENCY. 


ON 30 DAYS TRIAL! 
We' will Send on 30 Days’ Trial 
Dr. Dye’s Blectro-Voltaic Belts, Suspensories, 


And other Electrical 
suffering from Nervous De 
etc., speedily restoring Henlth and Manhood. 
Also for heumatism, Paralysis, Liver and 
Kidney Troubles, and many other diseases. 
Tliustrated pamphlet free. Address 


VOLTAIC BELT CO.. Marshall, Mich. 
75 


A pliances TO MEN 
bi ity, Lost ‘Vitality, 


Flegant New Style Chromo Cards, name in Gold and 
Jet,10c. American Card Co.,W. Haven, Ct. 


LEO TRIC 


HTS 


THOMSON &HOUSTON)SY STEM 


OF THE ARCTYPE ESTIMATES 
GIVEN & CONTRACTS MA = 
631 ARCH ST.PHILADELPHIA PA. 


WATCHMAKERS. 


Before buying lathes, see the ‘“‘ Whitcomb,’ made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 


DEAN BROS? 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
Boiler Feeders, Fire Pumps, 
Pumping Machinery 

, for ail purposes. 


cured without an operation or the injury trusses inflict 
by Dr. J. A.SHERMAN’S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for i0c. 


UPTURE 


fs || ea 
MDADRAAAN 


| Built in sizes of 2, 4, 


ANNAN SN SN AN NSS NISESNIS DS ISININSINISNINIST 
Moss’ Ney PRocKSS, SUPERIOR FUBSTITUTE FoR Woop ENGRAVING) 

ENGRAVINGS FoR Booxs, NEWSPAPERS, 

Muejt (nsapin TAN Woop Cues 


%* SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR. 


MOSS ENGRAVING CO. 535 PEARL St. NEW-YORK. Box 
TARCEST ESTABLISHMENT OF THE KIND IN-"EHR Wop. 


GAS-FIRED STEAM BOILERS.—A DE- 


scription of some of the more successful of recent 
eff-rts to construct furnaces for heating boilers with the 
least possible consumption of fuel. Muller and Fichet’s 
producer. and its merits and defects. Heartmann’s Fur- 
nace. Heaupt’s new arrangements of firebrick arches 
for obtaining a thorough mixture of gas and air. Full 
account of trials made with the latter, and the success- 


ful results obtained. Illustrated with 16 figures. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


219. Price 10 cents. 
all newsdealers. 


To be had at thisofficeand from 


R TY?S Organs, 27 stops, 10 set reeds, only $90. 
BEATTY’S Pianos S125up. Rare H oliday fnduce 


et { 
mentsready. Writeorcallon Beatty, Washington,N.J | 


. AvD_ engine that works without 
. Boiler. Always ready to be started 
and to give at once full power. 
SAKETY. ECONOMY, 
CONVENIENCE. 

J Burnscommon Gas and Air. No 
/ steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 

Almost no attendance. 


THE NEW OTTO SILENT GAS ENGINE. 
Useful for all work of small stationary steam engine. 
niitin size and.7 HL. ». by SCH LEICH 

3045 Chestnut Street, Phila., Pa. 
Dey St., New York, Agent. 


Clk 


DETTE, 


SCHUMM & CO 
A. U. Manning, 38 


CHTALOGUES, EXE, . 


AAAANAN 


AN 


HEELER'S PATENT WOOD FILLE 


Fills the pores of wood perfectly,so that 
smooth finish is obtained with one coat of var 
nish. Send forcircular. Mention this paper 


BRIDGEPORT WOOD FINISHING CO., 
40 Bleecker Street, New York. 


BOOKWALTER ENGINE. 


Compact. Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Roiler complete, including Gov- 
ernor, Pump, etc., at the low 


rice of 
HORSE POWER. $240 00 
B4ig * *e ° 280 00 
g6ig ae . 355 00 


“ “ 


(1) See ert ie 40 00 
G> Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 


Springfield. Ohio, 
or 110 Liberty St. 


» New York. 
BATTERIES. WIRES. MAGNETS, INSTRUMENTS, 


| TELEGRAPH AND ELECTRICAL SUPPLIES, CATA- 


LOGUE FREE. C. E. JONES & BRO., CINCINNATI, 0. 


f Manufacturers of Door Locks, Hinges, Bolts, | 


Butts, ete. should send their price lists to Kiseleff & 
Yeikels Byggnadskontor, Helsingfors. Finnland. 


RUNKENNESS EASILY CURED. 


Cures with the Double Chloride of Gold Reme- 
dy. Books free. LrsLin E. KEEL‘Y, M.D., Surgeon 
C.& A.R.R., Dwight, Ill., U.S. A. ; 


CLARK'S RUBBER WHEELS. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness, Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters,a.nd all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK, Windsor Locks, Ct. 


MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new illustrated catalogue. 


Lathes, Planers, Drills, &. 


NEW HAVEN MANUFACTURING CO,, 
New Haven, Conn. 


ase FREIGHT & PASSENGER w~ 
1 HAFTING- PULLEYS & HANGERS 


A, | 


‘GRATEFUL-COMFORTING. 


EPP9's COCOA 


BREAKFAST. 


“ By a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and by 
acareful application of the fine properties of well-se- 
lected Cocoa, Mr. Epps has provided our breakfast tables 
with a delicately fiavored beverage which may save us 
many heavy doctors’ bills. It is by the judicious use of 
such articles of diet that a constitutionmay be gradually 
puilt up until strong enough to resist every tendency. to 
disease. Hundreds of subtle maladies are floatin 
around us ready to attack wherever there is a wea! 
point. We may escape many a fatal shaft by keeping 
ourselves well fortified with pure blood and a‘pruperly 
nourished frame.”’—Civil Service Gazette. . 

Made simply with boiling water or milk. Sold in tins 
only (44 1b., and Ib.), labeled 


JAMES EPPS & CO,, 


HOMEOPATHIC CHEMISTS, 
London, England. 
York and Chicago Depots, SMITH & 


DERBEEK. 
‘Printsenvelsnes, 
[Sere 


3 Presses 


inker $4]. Press 

for circulars, etc., 

$8. 12other sizes. Do yourown print- 

. ing. Pleasure or money making; old 

7 Z = or young. Everything easy; Brinted 

iN eee instructions. Catalogue of Presses, 
: am ‘I'ype, Cards, etc., for two stamps. 


d ddress ‘anufacturers, Kelsey & Uo., Meriden, Conn. 


““BLAKE’S CHALLENGE” ROCK BREAKER. 


Steam Fitters’ & Plumbers’ Supplies. 


STURTEVANT’S FAN BLOWERS. 


ALBERT BRIDGES, 46 Cortland Street, New York. 


Patented November 18, 1879. 


For Macadam Road making, Ballasting of Railroads. Crushing Ores, use of Iron Furnaces. 
etc. Rapid!y superseding our older styles of Blake Crusher on account of its superior strength, effici- | 
ency,and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 


BLAKE CRUSHER C0. Sole Makers, New Haven. Comm = | 


PATENT QUICK 


Adjustable Stroke 


SHAPERS 


JOHN S. URQUHART, Successor to 


10 


ALLA name on 10c. 


handsomest pack ever sold, 
reveal? ce Chromos.l0c. Gordon Printing Oo. Nor:hford Ct. 


Can be Changed while in Motion. 


; its authorized licensees. are infringements, and 
; makers, sellers, and users will be proceeded against. 


E. GOULD & EBERHARDT, 
; NEWARK, N. J. 


—— 
FREE 12 Pieces late Music, full size, 10 Games | 
for Winter evenings, 12 surprising Tricks | 
in_ Parlor Magic, 25 Ladies’ Fancy Work Patterns. and | 
a Family Paper on trial8 months. All the above sent | 
on receipt of 15 cents in stamps to_cover postage, ete. ! 
Address Publishers HOME LIBRA RY, Boston, Muss. : 
SPECIAL MACHINERY, TOO LS, EXPERIMENTAL 
Work. ete. S. MCHENRY, 927 Filbert St., Philadelphia, | 
i 


Pa. Fine work solicited. H 


DO YOUR OWN PRINTING 


Presses and outfits from. $38 to $500 


NEW STYLE CHROMO Cards, beautifuldes 
QElezant new designs, the 
withname 0c. or 235 Extra 


500 


VIRGINIA FARMS AND MILLS 
or sale or exchange. Write for free catalogue. 
. B. CHAFFIN & CO., Richmond, Va. ? 


Over 2.000 styles of type. Catalogue and 
reduced price list free. 


HH. HOOVER, Phila., Pa | 
FORSTER’S CRUSHER AND CRUSHER AND PULVERIZER, 


est machine ever devised for the purpose. 


We warrant 50 per cent. advantage in Crushing. with one-third power. and in combined 


Crushing and Pulverizing do the werk of stamp and Burrs at one-third first cost. Can be 
operated with any kind of power. : . 
Address TOTTEN & CO., Pittsburg, Pa. 
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fe THE HARTFORD ENGINEERING co. HART.B ORD i 


RON BLOWER, 


OSITIVE BLAST. 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower, 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 


S.S. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St., 
COOKE & CO., Selling Agts., 6 Cortland Street, 
JAS. BEGGS e CO., Selling Agts. 8 Dey Street, 


, NEW YORK. 
SEND FOR PRICED CATALOGUE. 


| WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
|tion. Facilities unsurpassed. Shop tv:zcerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 


ICE MAKING MACHINES, 
COLD AIR MACHINES, 


For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 
Send for ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 


PICTET ARTIFICIAL ICE CoO. (Limited), 
142 Greenwich Street, 
P.O. Box 3083. New Yorl; City, N. Y. 


PAT. KEY SEAT CUTTER 
WILL CUT 100 SEATS 4% X¥% INCH 
PER DAY “5 IN PROPORTION G 
OTHER SES ED See-Sci,Am. 
& VOL. 45. N25. 181 


TREVOR & CO.LOCKPORTNY. 


$7 


outfit free. Address TruE & Co., Augusta, Me, 


LATH MACHINE, 

Is made entirely of iron and 
steel; diameter of saws, 6 inch- 
es; number of teeth per saw, 12; 
number of saws, 6; feed-rolls 
self-sharpening and self-adjust- 
ing; cuts one picket and the bal- 
ance into lath; can be changed to 
s pickets or broom handles sepr- 
\# rately; saws perfect laths from 
a crooked piece without waste ; 
capacity of machine, 30,000 to 
50.000 per ten hours. Manufrs.. 
S. ADAMS & Son, Rome, N. Y. 


THE SCOVILL 
“Pop” Safety Valve, 
SIMPLE. RELIABLE, DURABLE, 


For Locomotive, Stationary. Marine, and Portable 
ouers. 
Send for descriptive circulars and price lists to 


THE HANCOCK INSPIRATOR CO., 
BOSTON, MASS. 


SEND TOL ONDON,BERRYzORTO 
———— PHILA PA FOR -———_* 


THE BEST BAND SAW BLADE 
SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W.H. Forbes, W.R. DRIVER, THrEO.N.VaiL, 
President. Treasurer. Gen. Manager. 


Alexander Graham [ell’s patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
inc’uding Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken. and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. 8S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Ber'iner, Gray, 
Blake, Phelps, Watson. and others. 

(Descriptive catalogues for warded on application.) 

Telephones for !’rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the comnany. 

All telephones obtained except from this company, or 

e 


Information furnished upon application. 
Address all communications to the 
AMERICAN BELL TELEPHONE COMPANY, 
95 Milk Street, Boston, Mass. 


Furnishes steam power for al) 
Agricultura purposes, Driving 
S| Saw Mills, and for every use 
W{ where a first-class and eco- 
nomical Ergine is required. 
Eleven first-class premiums 
awarded, including Centenni- 
“Ej al, 6. Refer to No.7, issue of 
al 77, No. 14, issue of 578, of ScI- 
SM ENTIFIC AMERICAN, tor Edi- 
60 SS torial illustrations. 

¥FutICK -& CO., Waynesboro, Franklin Co., Pa. 
When you write please ame this paper. 


15¢. 


HEAMEDART PATENT WROUGHT RIM PULLEY -:- 

a THE LIGHTEST, STRONGEST, NO SHRINKAGE THE. 
PERFECT BALANCE. G=—" Ov pay INT 

THE CHEAPEST PULLEY cet 


ANY SIZE OP. FACE ST AIGHT.OR CROWNEDTIGHT Of LOOSE,.SPLIT OR | 
WHOLE, SINGLE DOUBLE OR TRIPLE ARMS,LARGE PULLEYS ALITY, 


“4 Violet from Mother’s Grave,” & 49 other 
popular Sones. words and music entire, all 
for loc. PATTEN & CO., 47 Barclay St., N. Y¥. 


6B: week in your own town. Terms and $5 outfit 
free. Address H. HaLiert & Co. Portland, Me. 


= for private lines. 


TELE PHON ES Send stamp for ciy. 


cular. 8.8. BAKER, Manufacturer, Chebanse, Jl. 


Advertisements. 


nside Page, each insertion - 5 cents a line. 
ack Page, each insertion - - - $1.00 a line. 


(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as. Thursday morning to appear in next issue. . 


NTS WANTED, | 


iM 


! 
i 
ROTH 


bint 


REL 30 (879 


DePalos’ Pressure Mo 


i! 
erator 
SAVES 


20 to 50 per cent. in Gas Bills. 


Those acquainted with gas-fitting preferred. First- 
class references required. 


HOWARD MFC. CO., 
364 Broadway, New York. 


For Sale.—Bushnell Plow Factory and all the Machinery. 
Splendid chance. Address Lauren Tuttle, Bushnell, Il 


MBIA BICYCLE 


Is what every boy wants and 
what every man ought to have. 
Send 8c. stamp for, illustrated 
catalogue, with price lists and full 


information. 


THE POPE M’F'G CO., 


597 Washington St., Boston, Mass. 


WJOHNS 


ASBESTOS 


LIQUID PAINTS 


ASBESTOS ROOFING, 
ASBESTOS BUILER COVERINGS, 
ASBESTOS LINING FELT, 
ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING. 
ASBESTOS FLAT PACKING, 
ASBE , 


cOLU 


= 


SF 
C 


h 


: KIN 
TOS MILLBOA i 
ASBESTOS GASKETS, 
ASBESTOS SHEA THINGS, 
COATINGS, CEMENTS, ‘Etc. 


Descriptive price lists and samples sent free. 


H. W. JOHNS M’F’C Co., 
87 Maiden Lane, New York. 


uae 


: LE 


Co. NEWHAVEN. CONN 


ACCURAGY, 5, 


so 
SWEETLAND & 


FRIEDMANN’S PATENT INJECTOR, 
THE BEST i 


Boiler Feeder 


IN THE WORLD. 
Simple, Reliable, and Effective. 


40,000 IN ACTUAL USE. 


NATHAN & DREYFUS, 
Sole Manufacturers, NEW YORK. 
Send for Descriptive Catalogue. — ; : 
TM. NAGISE, 
_- ERIE, PA., 


Manufacturer of 


Portable, Stationary, 


AND 
i : ee Agricultural 
STEAM BENGINES. 


HERMOMETERS Gres Spectcetes, 


Glasses, Spectacles, 
Microscopes, Telescopes. and Compasses. BR. & J. 
BECK, . Manufacturin, Opticians, Phila., Pa. 
(2 Send for INustrated Priced Catalogue. 


‘Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. i 
Wheeis and Rope for conveyng power long distances. 


-send for circulr. 


' at one-third the cost of tin. Circulars and samples free. 
| Agents Wanted. T. NEW, 32 John Street, New York. 


Scientific American. 


‘Lehigh Valley Emery Wheel Co, 
. _ DB BEIGCHRTON, PA., 
¢ MANUFACTURERS OF 
EMERY AND CORUNDUM WHEELS, 
AND GRINDING MACHINERY. 

For Sale by COOKE & CO., No.6 Cortland St., New York; 
R. M. REXFORD, No. 11 N. 6th st., Philadelphia, Pa.; 
M. F. PERKY, No. 43 South Canal St., Chicago, Ill.; FOX, 
CORBY & CO., No. 31% North Third St., St. Louis, Mo.; 


BERRY & PLACE MACHINERY CUO., 323 Market St., 
San Francisco, Cal. 


For showing heat of 


Pyrometers, Ovens. Hot Blast Pipes, 


Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, New York. 


Stevens’ Roller Mills, 


GRADUAL REDUCTION OF GRAIN. 


Manufactured exclusively by 
THE JOHN T. NOYE MFG. CO., Buffalo, N. Y. 


—————s FOR BEST 


SS 
).-_=>COLD PENS. 
= Send for Price ist to 
st 4th St., Cincinnati. 


SSS 
JOHN HOLLAND, Mfr. 9 We 


IRIDIUMNMI: 


THE HARDEST METAL KNOWN. 


Notattackedby acids or alkalies; not oxidized 
in the air; aln ost infusible. Manufactured under 
John Holland’s process (patented May 10, 1881) by 


THE AMERICAN IRIDIUM CO., 
S. E.. Corner Pearl and Plum Sts, Cincinnati, Ohio. 


WwM. A. HARRIS, 
PROVIDENCE, R. I. (PARK STREED, 
Six minutes walk West from station. 


: Original and Only builder of_the 
HARRIS-CORLISS ENGINE 


With Harris’ Patented Improve 
412 Bresdway, New York. from 10 to 1,000 uy. mente 


AIR GUNS GIVEN AWAY! NOW IS YOUR CHANCE! 


Send three cent stamp for one of our circulars. From among the number thus received, we will, on March 15, 
impartially select. six names, the owners of which will each be presented with a first-class “Improved Nickel 
' Plated Air Gun.” Write plainiy Name, Town, County, and State, Address as below. 

PRICES: 


* 


WATCHMAN’S IM- 
proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
M 6-7-8(-81. Beware of In- 
fringenfents. This In- 
strum entis supplied with 
12 keys for 12 stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSER, 


; Ww Teli mmm Te 


Target Air Guns. 


Especially adapted for target practice. Equally suited for touc wy 
trespassing cats and dogs, killing rats and small ‘game Our guns are Ceeanaly 
simple in construction; well made and handsomely finished; easily operated, 

and shoot with force and accuracy, and not liable to get out of order. All first-class gun dealers 
sellthem. Illustrated encular sent ion application, H 
ress the manufacturer, H. M. QUACKENB i .Y. 
Please state where you saw this. Sree Pee eee S 


THE J. L. MOTT IRON WORKS, 


SS and 90 Beekman St.. New York. 
Demarest’s Patent Water Closets used almost ! 
exclusively in all fine work. Demarest’s Water 
Closets, Latrine’s and 1opper’s for public buildings and 
factories. Mott’s Celebrated Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 


cE 


(A Pump and Heater Combined.) 


Guaranteed to make m»re steam with 
less fuel than any other way of feeding 
boilers. Send for circular. Agents 
wanted. 


D. E. RICE, 
191 Atwater Street, Detroit, Mich. 


+ 
ONS MLUSTRATE, 
™ Pe ig 


oS AW 
Y PAR» 7 
: Made and WARRANTED str than ‘any other Vise 
by FISHER & NORRIS ony, Prenton Neds 


| TOOPrHS PATENT 
Asbestos Lined Removable Covering, 


+ Made of Felt and Asbestos. For 
| use on STEAM BOILERS and 
| PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES, Kasily applied by any one. 
Address CHALMERS-SPENCE CO., 
10 Cortland St., New York. 


GRAVIN Gi 
a ee. 


NC. 


Applied by ordinary workmen 


For steep or flat roofs. 


HOTO-EW 
67-69 PA 
pe ee Bit CHIEAG fN Cw 


Engravngs for Books’ and 
purposes - Cheaper thay any 
5 ii 


Low Prices. Large Assorted Stock. ; 
if BROWN, 57-61 Lewis St. New York. 


ERICSSON’S 
New Caloric Pumping; Enecing 


FOR 
DWELLINGS AND COUNTRY SEATS. 


Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant 
Absolutely safe. Send for circulars and price lists. 


DELAMATER IRON WORKS | RUS assay 


C. H. DELAMATER & CO., Proprietors, INGERSOLL ROCK DRILL CO., 
No. 10 Cortlandt Street, New York, N. Y. | Siatalsaiatatts NE WY ORK, 


LIVERMORE'S NEW AUTOMATIC PENCIL. | 


A. 


Jarvis Furnace Co. 
Patent Setting for Steam Boilers Burns Screenings 
and Slack Coal without Blast. No.7 Oliver St., Boston; | 
No. 92 Liberty St., New York; No. 709 Market St., St. | 
gu ean. operate. | Louis; No. 18 Second St., Baltimore. 
P 


Made of hard rubber, finely nickel-plated metal, plain or Ornainental. Convenient. size for the vest pocket. 
Carries lead three and three-quarter inches jong, either Black, Indelible, or Copying. Works instantly; sets 
the lead the proper length for use without the aid of the eye. See SCrENTIFIC AMERICAN, page 38. 3 


SENT BY MAIL ON RECEIPT OF FIFTY CENTS. 


Order of your nearest office. 


THE STYLOGRAPHIC PEN C0., 173 Broadway, New York. 


‘290 WASHINGTON ST. BOSTON, MASS. 38 MADISON 8T., CHICAGO, ILL. 
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Perey er ee od 
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‘Cameron Steam Pump. 


OVER 30,000 IN USE. 


Specially adapted for use in Gold, Silver, Coal, and 
Iron Mines; also General Manufacturing and Fire Pumps. 
~ Pumps furnished with movable Linings in Iron Com- 
position, or Phosphor-Bronze. * 


THE A, S CAMERON STEAM PUMP WORKS, 
FOOT. EAST 23d ST., NEW YORK. 


SUPPLIES FROM 
HYDRANT PRESSURE 
» the cheapest power known. 
Invaituabie for blowing 
# Chureh Organs, running 
PN! Printing Presses, Sewing 
] Machines in Households, 
¥ Turning Lathes. Seroll 
| Saws, Grindstones. Coffee 
| Milis, Sausage Machines. 
Feed Cutters, Electric 
Lights, Elevators, ete. It 
F needs little room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 

i bills. Is noiseless. neat. 
F compact. steady ; will work 
at any pressure of water 
above 15 Ib.; at 40 Ib. pres- 
sure has 4-horse power, and 
ity up to 10 horse 

Send for circular to 


a 


2, 


Double Tube Injector, 


FOR BOILER FEEDING. 
Send for Circulgr. 
OFFICES AND WAREROOMS: 


Phil a.—12th & Thompson Sts. New York—109 Liberty St. 
Boston— Oliver st. Chicago—8 Market St. 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 
COMPANY. 


W. B. FRANKLIN.V. Pres't. J; M. ALLEN. Pres't, 
J.B. PIERCE. Sec’y. 


"PATENT PACT 
NS. SHAN AREACKING : 
KES APERFECT Uo 


INS BROS.7IUOHN ST ny 


 SENKI 


‘$5 to $20 


per day at home. Samples worth $5 free. 
Address Stinson & Co., Portland, Me. 


OF 


THE 


Scientific American 


FOR 1882. 
The Most Popular Scientific Paper iv the World. 


Only $3.20 a Year, including postage. Weelily. 
52 Numbers 2 Year, 


This widely circulated and splendidly illustrated 
| paper is published weekly. Every number contains six- 
‘teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 


All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular yveswme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
Treading. It is promotive of knowledge and progress in 
every community where it circulates. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers: six months, $1.60: three 
months, $1.00. 


Clubs.—One extra copy of the SCIENTIFIC AMERI- 
OAN will be supplied gratis for every club of five subsembers 
at $3.20 each: additional copies at same proportionate 
rate. : 


One.copy of the SCIENTIFIC AMERICAN and one copy 
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers: 


The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
; securely seaied, and correctly addressed, seldom goes 
astray, but is at the sender’s risk. Address all letters 
and make all orders, drafts, etc., payable to 


MUNIN & CO., 
37 Park Row, New York. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
| British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States: Japan, Brazil, 
Mexico, and all States of Central.and South America. 
Terms, when sent to foreign countries, Canada excepted, 
#4, gold, for SC'ENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 


MUNN & CO., 37 Park Row, New York. 


PRINTING INKS. 


NHE ‘Scientific American” is printed with CHAS. 
" ENEU JOHNSON & CO.°S INK. Tenth and Lom- 
bard Sts. Philadelphia, and 59 Gold St., New York. 


